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Abstract

The absorption spectrum of water vapor has be~n recorded at very high

temperatures (41200 K) in the 3000 to 4000 cm- 1 region with Doppler-

limited resolution using a tunable difference-frequency laser spectrometer.

This region encompasses the strong OH stretching fundamentals and the bend-

ing overtone. The higher rotational and vibrational energy levels observed

here are expected to lead to extended theoretical models of H2d which are

necessary to predict and analyze spectra from high temperature combustion

processes.
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Introduction

The high temperature absorption spectrum of water vapor has been re-

corded in the 3000 to 4000 cm-1 region with Doppler-limited resolution

using a tunable difference-frequency laser spectrometer. This spectral

region contains the strong vI and v3 OH stretching fundamentals and the

2v2 bending overtone. At the temperatures of this experiment (- 1200 K)

the v2 vibration is highly excited so that many hot band lines as well as

higher rotational levels are observed. The purpose of this study is to

extend the hot band and high J rotatior'I1 assignments for H20 and to obtain

precision transition wavenumbers and intensities for refining the theoret-

ical models. Water vapor, of course, is an oxidation product of the burn-

ing of hydrocarbons and other fuels and an accurate knowledge of its high

temperature spectrum is an aid in combustion diagnostics.

The water vapor spectrum at low temperatures (- 300 K) is quite well
known with the high-resolution Fourier transform interferometer study by

Camy-Peyret, Flaud, Guelachvili and Amiot El] being perhaps the most com-
plete and precise to date. This FTS study [1] is our primary reference for

calibration and comparison. At high temperatures the most extensive study

is the H20 emission spectrum from an H2/0 2 flame by Flaud, Camy-Peyret and

Maillard [2], also recorded on a Fourier transform instrument. Temperatures

in the flame reached 2900 K which are much higher than can be obtained in

absorption cell experiments. However, the complex temperature distribution
in the flame and its atmospheric pressure operation create some uncertain-

ties in measurements of line intensities and positions. Thus it seems

appropriate to perform a controlled, low pressure absorption experiment at
intermediate temperatures to bridge the gap between the cold water and flame

measurements in order to confirm and extend assignments and to improve the
data precision on which the theoretical models are based.
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Experimental Details:

Instrumental Considerations

The tunable laser Difference-Frequency Spectrometer used to record the

Doppler-limited spectrum of high temperature water vapor is shown'schemat-

ically in Fig. 1. Here a cw single-mode argon and tunable dye laser are

mixed in the nonlinear optical crystal LiNbO3 . The infrared beat frequency

generated in the LiNbO3 crystal is split into sample and reference beams

for ratio recording to eliminate amplitude fluctuations due to the incident

lasers. The AR-coated Ge filters in front of the InSb detectors pass the

IR and eliminate the visible whereas the liquid water cell before the LiNbO3

filters out the incoherent IR generated by the ion laser discharge. Crit-

ical phasematching at 900 to the LiNbO3 optical axis is achieved by temper-

ature tuning the oven-controlled crystal. Details on the visible-to-

infrared conversion efficiency, spectral coverage, phasematching requirements,

drift compensation, extended scan range, stabilization and linear scan con-

trol of the Difference-Frequency Spectrometer appear in references [3,4,5,6].

In the present experiment the Difference-Frequency Spectrometer was

tuned over the range from 4005 cm- 1 to 2965 cm-1 to encumpass the entire

fundamental vj and v3 bands and the overtone 2v2 of water vapor. This cov-

erage of more than 1000 cm-1 at ultrahigh resolution (instrumental line-

width - 3 x 10-4 cm-1 , Doppler linewidth - 2 x 10-2 cm-1) is by far the

most extensive continuous scan yet achieved with a tunable infrared laser.

The spectrum was recorded in 3.75 cm-1 segments overlapped at 3.0 cm-1

intervals. Each segment required 5 minutes to scan using a time constant

of 40 msec chosen to provide good signal-to-noise (- 300:1) and a full

response to sharp spectral features. The data were digitized at a 20 Hz

rate (- 6 x 10-4 cm-1 grid) and stored on magnetic tape for subsequent com-

puter processing. A microprocessor-based tape data logger was specially

constructed for this experiment for dedicated, reliable, high-density mass

storage with a local memory buffer and manual baseline digitizer feature.

Our previous data acquisition scheme involved direct transmission of the

digitized spectrum to the main laboratory computer via an interactive de-

vice coupler. However, that access was too limited and intermittent for
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this experiment which required extremely long runs at very high sample

temperatures. A photograph of the data acquisition system is shown in

Fig. 2.

The manual baseline digitizer feature was incorporated to correct for

pathological baseline variations due to strong atmospheric water vapor

absorptions which occur within the H20 range scanned. It was not possible

to evacuate the infrared section of the Difference-Frequency Spectrometer;

however open atmospheric paths were reduced by inserting cells filled with

dry N2 gas. Some H20 lines are so strong though, that even a few centi-

meters of atmospheric path absorbs most of the light in the sample and ref-

erence beams, creating a very noisy spectrum. In addition, the experiment

was conducted in the winter months for lowest humidity since the laboratory

air-conditioning does not significantly reduce the humidity in the summer.

The residual baseline variations in principle could be treated in var-

ious ways. Ideally, one would record both a full cell and an empty cell

trace for normalization. However, the hot water cell could not be readily

evacuated since it was sealed-off and the vapor pressure was regulated

through a temperature-controlled side-arm ice reservoir. Also this normal-

ization method would have doubled the data recording time and storage re-

quirements which would be prohibitive due to the extensive spectral cover-

age. A second normalization method would be to balance the open atmospheric

paths in the sample and reference beams so that the ratio recording would

eliminate the atmospheric background variation. Unfortunately the double-

passed high temperature sample cell geometry required a minimum open path

of - 20 cm, and this long a path in the reference beam would have caused

the ratio-denominator to approach zero for too many lines. Thirdly numer-

ical methods could have been used to estimate the baseline by distinguish-

ing between sharp Doppler-limited low pressure transitions and slow back-

ground variations due to broad atmospheric absorptions. This is our usual

approach for generating baselines for molecular spectra outside the H20

region. However, the algorithm does not work satisfactorily for the strong,

relatively sharp, baseline variations due to atmospheric water vapor absorp-

tions which were of course in close coincidence with many of the lines under

investigation. For all these practical reasons we chose to determine the

xl
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baselines interactively with a manual baseline digitizer incorporated in

the data logger electronics using a storage CRT display. An example of the

sampled baseline on a transmission trace is shown in Fig. 3.

The observed signal-to-noise ratio of - 300:1 was limited in this ex-

periment by background noise generated by the high temperature sample cell.

For ordinary room temperature cells the instrumental signal-to-noise ratio

is - 1000:1. The hot cell creates two excess noise sources - thermal back-

ground radiation and atmospheric convection currents. Since the oven and

cell walls at 1200 K are glowing red hot it is necessary to prevent this

radiation from reaching the sample detector. This was accomplished by ex-

tending the hot cell windows outside the oven and optically masking the

walls by fociising and spatially filtering the infrared laser beam. This

was found to be more effective than spectral filtering using a broad band

tun3ble interference wedge which caused additional attenuation. Convection

currents in the heated air outside the hot cell windows created excess

noise by shifting the infrared beam around on the active detector surface.

This problem was reduced by inserting draft-shielding tubes 3rainst the cell

windows. Evacuable antechambers would have been preferable but were pre-

vented by the oven configuration.

Transition wavenumbers were obtained by linear interpolation between

fringes of a high finesse scan calibration interferometer monitoring the

visible lasers as shown in Fig. 1. This interferometer was referenced to

a Lamb-dip stabilized He/Ne laser which maintained the calibration and re-

settability to - 5 x 10-4 cm-1 during the entire course of the experiment

(1 1 month). The calibration of the index frequency, free-spectral-range

and dispersion of the interferometer was accomplished by reference to the

room temperature H20 Fourier-transform study by Camy-Peyret et al. [l].

Here cold water spectral excerpts were recorded about every 100 cm-l.

Clean, isolated reference lines were selected and the Fabry-Perot fringes

were least-squares fit to a parabola. The correct interorder number could

be estimated from previous precision measurements [3] of the free-spectral-

range and were verified by the continuous scan of the high temperature H20

spectrum. The fit resulted in a calibration curve of

.I
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wN w Wo - Nx(FSR-NxDISP)

where N is the interorder number, wo = 4005.19963 cm
-1 , FSR = 0.0500316 cm-1

and DISP = 1.6136 x 10-10 cm-1 . The dispersion (variation of the free-

spectral-range) is quite noticeable over the extensive tuning range covered

in this experiment (NMAX - 21000). It results principally from wavelength-

dependent phase shifts in the double-stack broad-band multidielectric re-

flective coatings of the scan calibration interferometer and to a lesser

extent from the dispersion of air over the dye laser tuning range.

Sample and Cell Considerations

The absorption cell used in this experiment was a 4.1 cm diameter fused

quartz tube with 3 mm thick GE125 fused quartz Brewster angle windows glass

blown on to the ends of the tube. These windows are relatively water-free,

exhibiting only - 3% broad-band absorption between 3600 and 3700 cm-1 . A

1 10 cm long quartz side arm was blown onto the tube near one end for pump-

out, fill and seal-off and for containing the sample reservoir during the

experiment. The cell was approximately 130 cm long with the ends protruding

equally from either side of the 90 cm long tube furnace.

The Marshall furnace consisted of a 30 cm and a 60 cm section mounted

end-to-end with a 5.1 cm bore and a 6.5 cm insulating wall. The furnace

was rated at 1100°C and was operated at - 927 0C during this experiment.

Temperature was measured with two platinum/platinum-13% rhodium thermo-

couples and a digital readout (Doric 412A Trendicator, nominal calibration

accuracy ± 0.6C). Temperature was maintained manually ± 1°C using Variac

controls on the AC power to the ovens after about a 3 hr. warm-up each day.

A schematic of the oven and cell and the measured temperature profile is

shown in Fig. 4. There is a slight drop in temperature at the junction of

the two ovens and much larger gradients near the ends of the oven. The

cell extends through the gradient region out to room temperature in order

to avoid the excess noise problems associated with hot windows as discussed

previously.
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The water vapor pressure is maintained constant throughout the cell by

controlling the temperature of the H20 ice reservoir in the side arm. The

cold bath contained a - 40% ethylene glycol in water antifreeze solution

adequate for cooling to below -200C by passing cold liquid nitrogen boil-

off gas through an immersed copper coil. The antifreeze was temperature

regulated with an immersed resistance heater to ± 0.20C. For the spectral

region above - 3270 cm-1 where the water vapor absorptions are strongest,

the bath temperature was -20 ± 0.20C corresponding to a vapor pressure of

0.776 ± 0.015 Torr. Below 3270 cm"I a reservoir temperature of -10 ± 0.20C,

corresponding to a vapor pressure of 1.95 ± 0.04 Torr, was used to enhance

the weaker transitions. In both ranges the cell was double-passed to in-

crease the absorptions.

The water sample itself was freshly distilled and deionized (p > 18 Me-cm)

before filling the cell. Nevertheless both CO2 and CH4 impurity lines are

observed in the spectrum. These impurity lines were easily recognized by

their distinctive patterns and they were sparse enough that there was little

interference with the water spectrum. It is believed that the CO2 was

present in the initial water sample due to absorption from the air since

the amount of CO2 increases with the amount of time between distillation

ind cell filling. The CH4 only appears after cycling to high temperatures

and may involve degassing from the cell walls. A bake-out of the cell under

vacuum, however, did not eliminate the methane.

It should also be noted that we initially tried some metal cells con-

structed of inert, high temperature alloys, Monel 400 and Inconel 600.

Metal cells would be more covenient for attaching flanges and demountable

IR windows. However, the water vapor reacted with the hot metal walls at

temperatures above - 5500C and consequently the spectrum disappeared.

Plating the cells with rhodium and platinum did not prevent this oxidation.

For the much higher temperatures desired for this experiment, the metal

cells were abandoned in favor of quartz.

I1
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Results and Discussion

The complete high temperature water vapor spectrum recorded between

4005 and 2965 cm- 1 is presented in Appendix I in overlapping 12.75 cm- 1

panels. The spectral intensity scale shown is normalized according to

Beer's law

I(w) = (PxL)- I Xn(B(w)/S(w))

where P is the vapor pressure in Torr, L(= 252 cm) is the double-passed

cell length, B(w) is the baseline corresponding to the empty cell trans-

mission and S(w) is the water vapor transmission spectrum. Even though

the pressure is uniform throughout the cell, these intensities must be

corrected for the variation of density, Doppler width and lower state

populations due to the temperature gradients in the cell. For example

high temperature lines not seen at room temperature (i.e., hot band and

high J transitions) have a shorter effective cell length (- 136 cm) and

twice the Doppler width as a 300 K line. Such linewidth variation is

readily observed throughout the spectrum and helps to distinguish the hot

lines. Lines seen at both high and low temperatures have a complex line-

shape corresponding to the sum of Gaussians weighted by the temperature

distribution. Therefore one must proceed with care in analyzing these

intensity data for transition moments. This problem is similar to that

encountered in atmospheric and plume modeling which are also plagued by

complex pressure, density and temperature distributions. In the present

case these distributions have at least been measured from the vapor pres-

sure at the cold bath temperature and the cell temperature profile shown

in Fig. 4. A theoretical Hamiltonian model, however, is required to de-

termine the Boltzmann populations of the lower levels and the rotational

wavefunctions before we can compare the transition moments to the data.

Impurity lines in the spectrum of Appendix I are labelled by an as-

terisk. Those arising from the vl+v3 and 2u2+v3 combination bands of

CO2 and their associated hot bands are confined to the 3753 to 3554 cm- 1

region. They are easily distinguished from water vapor lines by their

A
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narrower Doppler width as befitting a heavier molecule. Lines due to the

* Iv3 band of CH4 fall below 3200 cm-1 . The noisy regions of the spectrum

occur locally near very strong atmospheric water vapor absorptions and

arise because of the low light level incident on the reference detector.
The wavenumber scale in the spectrum is calibrated against the cold

water spectrum of Camy-Peyret et al. [1] as mentioned previously. A list-

ing of the observed line center wavenumbers in cm-1 and the measured peak

intensities in (Torr m)-1 is given in Appendix I. The DIFF column is the

wavenumber difference in 10-4 cm-1 for the present data minus prior liter-

ature values. The prior references are coded in the CD column. C stands

for the cold water data of Camy-Peyret, Flaud, Guelachvili and Amiot,

Mol. Phys. 26, 825 (1973). A and B are the theoretical and hand measured

frequencies in Ref. C. S represents the very strong cold water lines

[INT > 2.0 (Torr-m)-1; off scale on the plots] which were somewhat satu-

rated in the present transmission spectra, so their frequencies and inten-

sities are not given reliably. H represents the high-temperature flame-

spectra water vapor emission lines observed by Flaud, Camy-Peyret and

Maillard, Mol. Phys. 32, 499 (1976); the unpublished listing was obtained

from J.-M. Flaud. D corresponds to the theoretical line positions of car-

bon dioxide combination bands by Gordon and McCubbin, J. Mol. Spectrosc.

19, 137 (1966) [7]. M corresponds to methane line frequencies given by

Tarrago, Dang-Nhu, Poussigue, Guelachvili and Amiot, J. Mol. Spectrosc. 57,

246 (1975) [8]. Those methane lines not included in Tarragn et al. were

identified with reference to Gray, Robiette and Pine, J. Mol. Spectrosc.

77, 440 (1979) [9] but no frequency comparisons were made.

There are many lines that appear in the spectral plots that are not

listed because the peak finding routine rejects lines that are too weak,

too strong or too broad. The weak lines are eliminated in order to dis-

criminate against noise; the strongest lines are completely saturated and

the broad lines are usually blends or shoulders whose frequencies would

not be determined accurately by the program. The program may also gener-

ate slight errors on asymmetric lines such as those due to incompletely

resolved K-doublets with 3:1 statistical weights. Similarly partially

resolved blends may create errors since the curve-resolving routine*
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requires lines of uniform width and Gaussian shape whereas the data include

various shapes and widths due to hot and cold lines and impurities.

The instrumental precision of the difference-frequency spectrometer is

dominated by the least reading (or digitizing grid) and is - 6 x 10-4 cm-1 .

The performance here may be somewhat degraded because of the water vapor

sample itself. Here the Doppler widths are relative large because of the

light molecule and high temperatures. The background is noisier than usual

>1 due to black body thermal emission from the hot cell walls and to the hot

air convection currents moving the infrared beam around outside the cell.

Also the atmospheric water vapor absorption creates a pathological baseline

that causes noise and distortion near strong lines.

The error distributions for the cold and hot water and methane lines

are shown in Figs. 5, 6 and 7. For cold water we have taken all lines

labelled C and ignored those labelled A, B and S to obtain an average de-

viation of -0.47 x 10-4 cm-1 and an ms deviation of 8.25 x 10-4 cm-1 . For

the flame spectra labelled H, we obtain an average deviation of

-5.25 x 10-4 cm-1 and an ms error of 36.93 x 10-4 cm-1. The methane com-

parison yields an average shift of -0.82 x 10-4 cm-1 and an rms error of

5.47 x 10-4 cm-1 , but there are probably not Enough methane lines to give

good statistics. Of course, these rms deviations are due to random errors

in both the present data and the previous measurements. Any systematic

errors in the original calibration spectrum C will be reflected in the

present measurements. The previous flame spectra of Maillard suffered from

even larger linewidths and possible pressure shifts due to operation at

atmospheric pressure. Therefore the present hot water data are expected

to be considerably more precise ( 1 x 10- 3 cm- 1) than the flame spectra.
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Fig. 2. Data acquisition system. Digitized data stored in memory and
tape of tape logger; displayed on storage CRT; interfaced with labora-
tory computer via device coupler; terminal used to communicate with
laboratory computer on time-sharing.
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Fig. 3. Interactive baseline diqitizer. The dotted curve on the base-
line is entered interactively and the baseline is linearly interpolated.
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MOT WATER VAPOR CELL

BREWSTER ANGLE FUSED QUARTZ
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Fig. 4. Sample cell schematic and temperature profile. During scan,
thermocouples monitored temperature at peaks of profile at TOl and
TC2, and ovens were controlled individually.
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DISTRIBUTION OF DIFFERENCES IN 10- CM-

50.

-30. -20. ctold0 10. 20. 30.

COLD WATER LINES N= 949 AV=-O.471 RMS= 8.25

Fig. 5. Comparison differe ces: present codwater lines minus Ref. C [1].
Differences in units of 10cm.
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DISTRIBUTION OF DIFFERENCES IN 10 CM
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HOT WATER LINES N- 533 AV=-5.246 RMS=3.93

Fig. 6. Comparison differences: present hot water lines minus Ref. H [2].
Differences in units of 10-4 cm-1.
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DISTRIBUTION OF DIFFERENCES IN 10- CM-
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METHANE LINES N 90 AV=-0.822 RMS= 5.47

Fig. 7. Comparison differences: present methane lines minus Ref. M [8].
Differences in units of 10-4 cnr1.
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I Spectral Plots of High Temperature H20
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Appendix II.

Listing of Wavenunters and Intensities of Hot H20



11-1

dAViMUBARi AI CA
-
&
, 
DIFIIINCE IN 10O'CK-9 INTBNSITY IN (10iH-f)-l

dAV/"0buAD 01F1 CC III NAVINUBZB DIF CD III RAvAmUiBn DIFF CD III

4UU4.70!4 28 C 0.086 3969.0014 0.045 3939.1121 5 C 0.076
*U03.56ad1 -7 C 0.374 3967.5617 -5 C 0.010 3938.9927 0.010

4 4j0i.9667 -11 C 0.257 3967.5000 H? 0.015 3938.4592 10 C 0.007
I iI.06"b 4 C 0.262 3967.3978 -3 H 0.053 3938.2897 -13 C 0.443
400g.767. 27 C 0.083 3966.7720 46 H 0.045 3938.1096 -2 C 0.118
*001.ZU14 0 C 0.033 3965.6208 22 H 0.006 3938.0793 0.041
.990.7476 -6 A 0.056 3964.8009 5 C 0.316 3938.0564 -1 C 0.034
s99b.dd9d 18 C 0.059 3964.5295 -8 H 0.009 3935.8594 -48 H 0.005
jv9b.8J.j I C 0.083 3963.8422 -2 C 0.162 3935.1305 2 c 0.021
399a.7aU -49 H 0.021 3963.0610 -70 H 0.007 3934.4048 -26 H 0.019
j9W:.97Ao -17 H 0.019 3962.1873 1 C 0.267 3934.2628 -61 9 0.033
jo5.0275 3 C 0.368 3962.0392 -14 C 1.116 3934.1008 0 C 0.581

3494.b4"J 27 H 0.114 3961.7115 -16 C 0.800 3932.5820 8 C 1.991
M? 0.007 3961.6565 0.046 3932.5460 1 C 0.770

J994.1114 8 H 0.037 3961.3056 0 H 0.039 3932.1352 -5 C 1.757
3994.iOd -29 H 0.027 3961.1237 0.009 3932.0808 -3 C 0.094
3994.b6d6 4 C 0.369 3960.6577 -27 A 0.041 3931.3697 0.084
j99t.419d -2 H 0.015 3959.7235 -3 C 0.256 3930.5667 4 C 0.887
J991.1766 -5 A 0.039 3959.5027 -2 C 0.109 3929.7994 -40 H 0.010
jv9Q.71U5 -13 C 0.656 3959.1419 -9 H 0.032 3929.3609 -4 C 0.341
jih0.*441 34 H 0.021 3959.0199 -10 H 0.096 3929.1287 0.098
iv9u.7z3 -2 C 0.397 3958.3345 0.009 3928.2372 18 C 0.031
3990.147 -8 C 0.152 3958.2200 -1 C 0.147 3928.2009 -1 C 0.083
j:#9.u257 -4 C 0.071 3958.1781 13 C 0.013 3928.0871 -16 C 0.009
3989.56!4 8 C 0.122 3957.5340 0.011 3928.0302 4 C 0.252
3J98p.4Ad -8 C 0.453 3956.8824 -1 C 0.413 3927.3339 -18 8 0.034
3986."78 64 H 0.010 3956.2520 3 H 0.029 3926.1240 0.115
J9d6.:i4b 112 H 0.009 3956.0588 -22 H 0.059 3926.0683 0.034
39u6.4449 11 H 0.034 3955.5691 48 H 0.056 3926.0289 30 C? 0.184
.906.0058 2 C 0.030 3955.2420 4 C 0.165 3925.1765 4 C U,017
JV8!.07o7 0.012 3954.4571 0.024 3925.1340 -5 C 0.719
J9d!.Uu6 3 C C.076 3954.4165 -39 H 0.069 3924.3735 4 c 0.508
4#d3.76Ji 0.011 3954.1571 -21 H 0.030 3924.0608 0.010

*.d.46u7 -13 H 0.029 3953.7638 b.028 3923.7944 1 C 0.319
398s.87 10  10 C 0.015 3953.7062 0.077 3923.4675 -6 C 0.364
9i8 ..7515 2 H 0.037 3953.0971 -5 C 0.133 3923.1632 0.015

498..2o94 -4 C 0.033 3952.3441 -2 C 0.045 3923.0058 0.085
498.. obj 2 C 0.352 3950.8082 -24 V 0.010 3922.9387 0.020
31:.1974 -19 H 0.043 3950.6543 0.005 3922.8331 -21 H 0.060
J980.d3'7 1 C 0.180 3950.5736 0 C 0.042 3921.4560 0.015
. 97t.9bto 13 H 0.07C 3950.1419 5 C 0.202 3920.0884 -7 S 2.475
J.S7!.7704 4 C 0.238 3949.9845 1 C 1.490 3918.0583 0.008
.970.593y -3 H 0.023 3949.5717 -5 C 0.068 3917.3633 1 C 0.922
J97!.0oib 16 H 0.012 3948.1771 -2 C 1.180 3917.2847 -16 S 2.428
j17a.57.6 -7 C 0.079 3947.4648 -50 C? 1.471 3917.2084 -6 C 0.554
J370.dm45 9 C 0.772 3947.1746 0 C 0.383 3916.7863 2 C 0.153
a97b.uUb7 0 C 0.536 3946.6099 -6 H 0.070 3916.6056 -1 C 0.014
iv7t.7784 -17 C 0.203 3944.3685 1 C 0.690 3916.3961 -4 C 0.187
4975.13d9 -3 C 0.523 3944.0457 4 H 0.019 3916.3279 -15 C 0.839
s974.75wo -2 C 0.155 3943.008b 8 C 0.015 3915.6687 0.040
s97j.9180 0 C 0.061 3942.8860 -12 C 1.098 3915.2553 -7 H 0.015
i7 j.Uojb 109 H 0.068 3942.7612 75 U 0.015 3915.1434 0.017

j973.5404 -4 H 0.026 3942.6524 -8 C 1.951 3914.0371 -2 C 0.047
s974.o567 11 C 0.051 3941.6786 0 H 0.075 3913.8538 13 H 0.027
sv7&.,4446 -12 C 0.050 3941.5294 -21 H 0.014 3913.5736 11 H 0.042
JV7...I.9 -1 C 0.331 3941.2793 37 H 0.032 3913.3166 0.014
3j7v.0805 0 C 0.156 3940.5899 9 C 0.149 3913.0283 8 C 0.015
'v b.69 94. -4 H 0.014 3940.4023 0.094 3912.8357 0.004
49bv.JJg 6 H 0.016 3939.9777 23 H 0.024 3912.7069 5 C 0.050
I969.1jbd -3 C 0.799 3939.3985 8 H 0.034 3912.3379 -7 H 0.115

-I
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11-2

*AVkUABIk 15 C-8, DIVVERICU IN 10O*C-S, 15iUYII!2 1U (!OR,-MI-A

AadilUsga ia!VV Cc lot UAVlNlIUUDI Dr" CD 1n .aTlwuaau 0 OuF CD zu

J911.9546 0.006 388.0753 -3 C 0.009 3859.0350 -14 C 0.020
J911.76,45 0.019 388.7696 3 a 0.102 3058.1770 0 C 0.036
J211.t447 0.138 3884.0048 -S C 0.276 3657.4741 0.068
3911.444A 0.088 3683.2662 -9 C 0.628 3857.4242 -13 C 0.433
J*10.77.s, 0.014 3882.9371 12 C 0.017 3057.1639 -9 C 1.296
4910.5j7 -16 C 0.006 3602.0692 0.023 3856.706 17 C 0.049
4900.6.81 62 * 0.013 3"1.8720 -5 C O.Oi 356.7042 -2 C 0.01
.90s.Slw 0.023 3881.2762 6 C 0.182 3056.61"6 0.021
jV07.75.6 -6 8 0.065 3861.0285 -3 C 1.502 3856.4460 1 C 0.056
J17.4545 0.07 3880.9531 0.053 3854.240 0.011
907 .,d10 0.016 3880.3552 5 C 1.357 3656.0063 13 U 0.019
J90.!s I C 0.274 3880.1911 -10 C 1.874 365S.2834 -7 C 0.017
.3Om. 1565 7 C 0.086 3880.1615 13 C 0.121 3854.4410 16 C 1.805
jJiQ.4q64j -10 C 1.271 3879.9500 0 C 0.503 3854.0895 -9 S 2.059
MS.5644 0.012 3679.7853 -10 C 0.155 3853.5760 -2 C 1.057
jvQp..j745 -1 C 0.522 3879.5821 -15 a 0.069 3653.0963 0.009
3!*05.U)5v 7 C 0.060 3878.5188 152 H? 0.028 3653.0132 0.019
J904."a3 0.031 3877.6798 0.021 3851.6270 16 C 0.007
*905.4956 -1 C 1.955 3877.4257 4 C 0.059 3651.0729 0.015
390.1079 -11 S 2.469 3876.5646 -3 C 0.033 3650.3065 23 C 0.209
3VA.4406 -3 C 0.063 3876.2840 5 C 0.010 3649.6672 0 C 0.090
J!02.3046 0.120 3875.4026 0 S 2.258 36i9.6519 0 C 0.033
.3906.490 -5 C 1.276 3873.9451 5 C 0.436 3849.5995 11 C 0.299
3901.41 -23 S 2.520 3673.6837 21 C 0.161 389.3975 0.012
vul. 5.i -17 C 1.381 3873.7247 1 C 0.580 3859.0597 1 C 0.152
JbOU.bV19 79 8 0.026 3872.7369 0.027 388.877 0.069
J90,.40.4 0.010 3871.7979 0.100 368.5679 -71 5 0.026
Jo9v.45,4 S S 2.623 3871.4968 -5 C 0.550 3847.3956 0.016
J69.-d.1b@0 -7 C 1.928 3871.4529 -S c 0.183 357.3416 0.026
3ia9.7604 0 C 0.017 3871.0825 5 C 0.092 386.3996 6 C 0.05t
i869.4341 -4 C 0.209 3870.8210 -5 C 0.013 3845.6i61 0.006
j, . .v7J! -4d C 0.203 3670.1356 61 3 2.495 3845.5731 52 1 0.029
.*491.507i 7 C 0.081 3869.9249 16 3 0.076 385.5412 0.011
3s97.443% -4 8 0.022 3869.1931 -1 3 2.362 385.3529 0.030
J496.?a10 8 C 0.027 3868.6597 77 a 0.012 35.8476 1 C 0.133
3&9b.6931 -16 a 0.046 3668.6265 4 C 0.013 384.3295 7 C 0.053
j.i96.6049 19 C 0.056 368.5032 0.041 3643.7507 -7 C 1.926
J698.44u5 10 C 0.036 3868.3939 0.020 3843.5059 -5 C 0.370
iad9o.,4o6 -8 a 0.166 3668.2319 -3 C 0.036 381.6957 -2 C 0.091

a095.1010b 15 C 0.130 3867.7530 0.025 3861.6475 13 C 0.126
j.94.v*7u 0.016 3867.6805 0.009 3851.0453 1 S 2.305
J494.4474 -5 C 0.217 3866.7610 23 C 0.012 3650. 1269 6 C 0.430
jo9e.otiA -15 c 0.652 3866.1094 -2 C 0.213 3839.9303 2 C 0.056
349J.6674 -16 C 0.013 3865.8549 -22 H 0.069 3639.7438 16 C 0.012
.J69.. WA4 0.019 3865.1595 41 a 0.169 3839.4623 0 C 0.162
id, .S671 -6 C 0.120 3665.1106 22 3 2.925 3039.2065 19 C 0.000
4 .14,z 0.01! 3866.J102 0 C 0.677 3636.4905 0.005

388.,.Oulb -14 C 0.273 3463.7729 0.036 3837.4531 13 C 0.020
J691.00hu& 0.042 3863.7292 0.011 3835.8708 -14 C 0.168
J491.3011 ( S 3.060 3863.5553 0.026 834.9833 3 S 3.206
. 04 0.8,j. -4i C 0iC08 3663.3196 -4 C 0.175 3834.6687 -18 C 0.066
.soi.6.7&4b -32 H O.OS6 3862.4916 0 C 0.077 3834.5065 7 C 0.033
abda.uuoe 0.022 3802.3473 0.01 3833.6907 -6 C 0.122
j.gel.gsl1 -2 H 0.018 3b62.1795 0.020 3833.5656 0.017
is"8.VJ5 -1 C 0.0C7 3661.7874 -7 S 2.750 3833.5055 0.029
ib0o.0767 -10 C 1.905 3661.5866 -39 C? 0.053 3833.3646 32 8 0.050
86.O 1.301 3861.5159 12 C 0.027 3631.9671 5 C 0.203

J35S5.659Jb -15 C 1.531 3860.5028 0.05 3831.6655 -14 5 2.616
3"!4).366! 3 C 0.143 3859.6091 -16 C 0.005 3630.3667 6 C 0.006
sW.,o.ebb 0.012 3059.4078 -9 C 0.035 3030.2179 -7 C 0.006

_-_A
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bAVhiudb&a im CA- '. DZFEBZICZ IN IO-1CU. IITENSIT ZIN (TORi-a)-l

b&VBufaazb LU?- Cc III NAVIIfBBlB DIF CD III NaiMBNiUi8 DZIF CD IN!

3930.0 6u 12 C 0.006 3799.9333 0.052 3766.0574 11 C 0.019
sG46b.645 0.010 3799.0471 -4 C 0.080 3765.7602 -3 S 2.508
"j2.5906 -1 C 0.051 3798.9333 0.007 3764.5996 5 C 0.131
sW.9997 -3 C 0.184 3798.8007 0.024 3764.0474 3 8 0.025
j,44,.bU4J. I C 0.07e 3797.7878 -7 C 0.632 3763.7003 4 C 0.055
joib.7bib -8 C 1.497 3796.4393 -7 S 2.076 3763.0656 0.021
,0,5.944, 0.020 3796.0829 -2 C 0.151 3762.4758 8 C 0.092

jaS. d5 -5 C 0.145 3795.6432 -5 H 0.019 3762.1707 -6 C 0.024
44s,. q;.* 00.021 3795.5038 7 C 0.022 3761.6760 0.005
3AU4.4b U -2 C 0.173 3793.8259 9 C 0.020 3760.3640 4 C 0.017
j 64J.551b 0.014 3792.6357 -3 C 0.013 3760.1238 -13 C 0.020
.8jJ.&7,*u -4 C 0.212 3790.4316 -2 H 0.016 3759.8449 -1 S 2.373
3aJ". 1U67 0 C 0.020 3789.6343 -5 C 0.029 3759.2520 0.013
.u,".bob, 0.009 3789.2770 -6 C 0.050 3759.0507 1 C 1.029
31.76b1 13 S Z.365 3789.2436 -4 C 0.015 3758.8180 -30 D 0.007
4JBU.7JMo 3 S 2.594 3788.8098 -2 B 0.024 3758.6200 0.013
,o.10Y.9Jj 0.064 3787.6631 -31 C 0.091 3758.3984 0 C 0.018
3olv.!u! 2 C 0.462 3787.4215 2 C 0.015 3758.0686 7 C 0.101
i $Iv.0:).0 0.021 3787.3490 73 H 0.018 3757.9425 -45 D 0.007
JdIV.6.Ii1 0.022 3787.1276 11 C 0.020 3757.6283 -4 C 0.029
jold.77o 1 C 0.194 3786.9406 6 B 0.062 3756.6167 -8 C 1.766
461b.bdjI 2 C 0.176 3786.6886 24 R 0.026 3756.1314 14 D 0.006
ju1.ja411 -3 C 0.121 3786.2245 -1 C 0.292 3755.6724 17 C 0.008
3ju1.0i!7 78 S 3.113 3785.677 2 C 0.025 3755.4041 3 C 0.056
J81o.10udo 1.387 3785.5098 0.014 3754.6655 -1 C 0.022
3615.b6,d 0 C 0.005 3785.2677 1 C 0.152 3754.3410 0.003
3415..4b9 -3 C 0.066 3784.9318 -6 C 0.070 3754.2278 38 D 0.006

4Jtl:.54b0 9 C 0.020 3784.5835 -6 C 0.595 3753.9695 85 D 0.006
Id4.4j 0 0.027 3784.4609 2 C 0.051 3753.8194 5 C 0.520

Jb1..79vb 0.017 3783.7317 12 C 0.017 3753.6537 4 C 0.015
* 4Ij.,,4 -1 C 0.050 3782.1802 9 C 0.129 3753.2409 39 0 0.008
jId8.7-J7 0.011 3781.9457 4 C 0.078 3753.0533 83 D 0.008
jdI,..b,7 16 C 0.055 3781.8006 -8 C 0.009 3752.8325 0 C 0.057
,d12.3465 0.006 3781.3992 0.014 3752.5011 0 C 1.377
jdoI.9v8j 0.014 3780.2058 0.009 3751.4705 4 C 0.167
j,11al Sov 0.011 3779.7625 -1 C 0.427 3751.4148 138 0 0.008
jaIlj.64.b' 10 C 0.010 3779.4935 -3 C 1.708 3751.1985 35 D 0.007
avIU.3, q -7 C 0.008 3779.1515 10 C 0.040 3751.1409 49 D 0.007
st0o. 5 44 -71 H 0.031 3778.8069 0.019 3751.1122 28 C 0.050
4bO.07*5 0.011 3778.2634 0.034 3750.9564 0 C 0.380
o4bd.01 1 13 C 0.005 3778.0508 -18 H 0.026 3750.6144 94 D 0.010

jd07.5Vb4 0.007 3777.9501 5 c 0.125 3750.3536 10 C 0.031
jd07.441A -15 C 0.008 3776.4442 -9 C 0.030 3750.1447 27 D 0.020

1807. 1b 11 5 3.705 3774.4784 11 H 0.024 3750.0771 -9 D 0.007
.360D.,14, 10 C 0.026 3774.0540 9 C 0.012 3748.9668 3 C 0.020
idoo.lIlI -11 C 0.005 3773.9271 2 C 0.114 3748.3912 0.010
3d0.svu 1 C 0.047 3772.5094 0.011 3748.2126 21 C 0.013
J805.5vau 0.014 3771.7895 -1 C 0.048 3748.0828 48 D 0.030
J.i04.sooo 0.008 3771.5632 -I C 0.139 3747.9596 26 D 0.013
ji0j.w.i..7 -2 C 0.028 3770.8240 0.011 3747.4931 -4 C 0.063
jud. "65! -3 C 1.005 3770.4556 -2 C 0.117 3747.4293 -3 C 0.943
id0i.6757 0.025 3769.9916 25 A 0.323 3747. 1948 48 D 0.024
J001. ,7 0.061 3769.8903 5 S 3.210 3747.0088 18 0 0.015
J6Ul.b644 0.065 3768.9416 13 C 0.054 3746.8346 36 D 0.015
joul.44,7 41 S 3.32! 3768.6908 9 C 0.041 3746.6151 0.004
300 1.444o 0.028 3768.0936 12 C 0.052 3746.3230 -3 C 0.196
joo0.v5vd 0.016 3767.4651 7 C 0.045 3746.2824 44 D 0.027
.otu.6711 0.008 3766.8269 0.011 3746.1318 -2 C 0.042
Sdoj.olu:p 0.039 3766.7497 6 C 0.135 3745.9116 16 D 0.015
iotiO.441 0.281 3766.5996 0.014 3745.6845 35 D 0.015



IH-4

MAVMUUMi zi Ca'o DIFISII3C3 1I 10-*Crl, X3hSZT! 1I (202U-l)-&

&AVaUaMIR 1.I11 Co III A13181811 UIlf CD INT 111181UiD DIP? CD EIN

J745.bS 6 -9 C 0.007 3731.3497 -1 C 0.139 3715.7006 0.010
s745.4857 0 c 0.107 3730.9896 6 D 0.202 3715.5559 -1 D 0.017
3745.3451 27 D 0.031 3730.7006 -14 D 0.016 3715.1946 -7 3 0.038
j745.0848 -27 S 2.916 3730.6799 -1 C 0.007 3715.1520 -24 3 0.012
37144.7252 0.186 3730.5786 -114 K 0.049 3714.7945 -11 S 2.634
j741. 1840 -1 C 0.347 3730.4767 -1 C 0.038 3714.29S0 -12 D 0.015
3743.63*3 13 D 0.013 373G.0901 0 C 0.243 3713.6824 44 3 0.021
j744.56J -IS C 0.018 3730.0194 -6 0 0.010 3713.4610 -10 0 0.016
J743.4044 241 D 0.050 3729.7127 7 D 0.214 3713.4121 -5 C 0.020
374s.31s7 27 D 0.015 3729.2576 14 C 0.107 3713.2146 -4 3 0.036
044.9A46 0.005 3728.9095 0 C 0.006 3712.9919 -7 C 0.006
3142.dI6A3 3 D 0.019 3728.6651 16 C 0.063 3712.6687 -26 C? 1.289
374J.3970 10 D 0.062 3728.7462 -63 H 0.029 3712.7099 S C 0.071
474A .910 18 D 0.020 3728.5564 -16 0 0.010 3712.5823 -17 D 0.015
J741.J687 7 D 0.074 3728.41014 4 D 0.214 3712.4263 7 C 0.204
3741I.40o3 -6 C 1.361 3727.9397 0.006 3712.3792 0.064
J740.9699 0.007 3727.7976 -24 9 0.009 3711.6762 -3 C 0.167
374u.a47 22 D 0.023 3727.7375 -7 C 0.880 3711.7474 4 D 0.020
3740.0134 -7 C 0.224 3727.0834 4 D 0.214 3711.7260 0.016
.j74W.7759 13 C 0.010 3726.4790 6 C 0.084 3711.6223 3 0 0.074
i74u.jVJJ -1 C 0.205 3726.4499 6 C 0.076 3711.4891 0.048
J740.4119 9 0 0.079 3725.7307 7 D 0.210 3711.3472 0.015
J740.0305 -15 D 0.020 3725.6863 1 C 0.270 3711.1026 -4 C 0.386
37a9.99ad 2 c 0.039 3725.4656 0.010 3710.9550 0.101
J74v.WM42 0.007 3724.9753 5 S 2.019 3710.9175 -1 C 0.416
3739.5784 24 D 0.022 3724.8940 -2 C 0.644 3710.8450 -10 D 0.013
3739.32S S D 0.100 3724.3524 -6 D 0.201 3710.7818 2 C 0.671
173!.09b0 2 C 0.36S 3724.1885 -3 C 0.092 3710.7061 5 C 0.218
J738.9993 0.006 3723.9196 0.005 3710.5260 0.004
j738.d461 0.008 3723.3786 -4 C 0.174 3710.0051 1 D 0.122
373o.7767 -13 D 0.020 3723.2736 -1 C 0.373 3709.7781 1 C 0.062
j73a.)1046 -17 C 0.017 3722.9490 -10 D 0.176 3709.4023 -4 S 2.1411
374.4014 14 C 1.126 3722.8264 -8 C 1.109 3709.1996 10 C 0.109
J736.4ubj 23 D 0.016 3722.7545 -11 C 0.141 3709.1515 0.026
.73b. 1294 14 D 0.113 3722.6914 -1 C 0.073 3709.0802 -8 D 0.014
s73b.075b 0.037 3722.3268 -4 C 0.254 3706.8369 0.008
473b.049 U C 0.019 3722.2182 -47 C? 1.892 3708.5980 11 C 0.132
a737.4971 -9 D 0.020 3721.8778 0 C 0.614 3708.3622 2 D 0.137

i7J1.001d 18 D 0.122 3721.5215 5 D 0.268 3708.2584 2 C 0.399
$730.9666 -2 D 0.012 3721.1661 18 C 0.010 3708.2076 0.006
J73b.I907 -3 D 0.019 3720.3380 -13 H 0.048 3707.4273 -2 C 0.010
373i.9143 43 5 0.033 3720.2688 O.OOS 3707.2897 -13 D 0.021
373b.8488 6 D 0.143 3720.1323 6 C 0.204 3707.0021 0.005
3735.*247 -13 D 0.013 3720.0686 6 D 0.126 3706.6420 7 C 0.221

473 .4934 6 C 1.796 3719.8579 0.011 3706.6950 0 3 0.162
3735.414J -1 C 1.161 3719.7628 4 C 0.144 3706.6193 * C 0.039
3735.4077 5 C 0.276 3719.4676 0.014 3706.5505 -12 C 0.235
3734.93-4 11 S 2.446 3719.2769 -11 0 0.006 3706.4575 -S D 0.017
j734.6717 7 D 0.152 3718.9636 -4 C 1.471 3706.4161 -11 C 0.019
3734.6424 -2 C 1.724 3718.5892 2 D 0.093 3705.7501 0 C 0.05S
3734*.j)Ji -2 C 0.945 3718.4639 -1 D 0.007 370S.7232 751 0.064
3734.Uel3 31 C 0.013 3717.8112 -8 C 0.000 3705.4736 -14 3 0.020
J734.4 lo 5 D 0.013 3717.7616 -44 H 0.017 3705.4390 7 C 0.141
J733.14681 9 D 0.177 3717.6418 -22 D 0.011 3705.3561 8 C 0.077
J04.06i8 .005 3717.085 6 D 0.056 3705.0697 10 C 0.085
J734.8712 2 D 0.013 3716.5966 -6 C 0.036 3705.0015 -5 3 0.182
.73&.73du -10 C 0.066 3716.3132 -4 C 0.030 3704.6481 11 0 0.016
J734.4*40 0 C 0.552 3716.1601 -2 C 0.342 3703.6326 -4 D 0.019
J734.6d1 11 D 0.185 3716.0174 -8 R 0.094 3703.2842 2 D 0.194
4731.4585 5 D 0.016 3715.9826 -4 D 0.012 3702.8139 -1 D 0.017
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haI"U4aiii N CB-. DIIEIBDUCB IN 10-OCE-, INTUZSIT IN (7022-3)-s

bAVbUabdk DXrV CC 191 VAINUNBBRE DIFF CD ZNT HIVENOB8I5 DIll CD INT

i70. S -2 C 0.130 3688.2210 0.050 3668.8395 0.205
4701.udb7 -1 S 2.230 3687.9846 16 D 0.008 3668.7776 6 S 2.795
3701.7o5; -3 C 0.440 3687.3674 0.021 3668.6950 0.082
j701.b06j 24 C 0.183 3687.3111 11 0 0.011 3668.4148 0.010
j701.5400 -10 D 0.201 3687.1948 0.014 3668.2130 0 D 0.024
j701.4JU 3 C 1.453 3686.7127 0 C 0.918 3668.0698 37 H 0.292
J701.1543 0.031 3686.5494 0.009 3666.7008 2 0 0.054
.70u.J567 7 D 0.014 3686.2273 0.005 3666.0836 -6 C 0.146
70'.73u3 9 C 0.039 3686.0941 6 H 0.190 3666.0423 3 D 0.019

i7iu. 1543 -6 H 0.248 3685.9140 0 D 0.010 3665.4188 0 C 0.008
369!.d710 -20 D 0.014 3685.2717 17 D 0.007 3665.0962 -18 H 0.186
3699.77go -12 0 0.159 3685.2430 -23 H 0.032 3664.5439 32 H 0.027

6954. 4 S5 -12 C 0.114 3684.7514 -16 D 0.084 3664.3913 -70 R 0.073
p .699.4681 -4 C 0.900 3684.6070 0.056 3664.3069 -48 H 0.023

3699.076d 0 0.012 3684.5291 8 C 0.284 3664.0086 0.026
46518.dS66 0.131 3684.2435 -8 C 0.520 3663.8510 10 D 0.014
369602 0.048 3683.9903 0.019 3663.8059 0.010
s697. 81z -5 D 0.152 3683.8209 59 9 0.006 3663.7497 0.008
J617.10548 -2 D 0.013 3683.2080 0 D 0.007 3663.3882 0.006
4b*7.4971 99 a 0.026 3682.8290 -3 H 0.065 3663.0449 4 C 0.008
J697.1915 -2 H 0.096 3682.7659 -11 0 0.077 3662.7847 36 a 0.035
Jobb.674 0 C 0.480 3681.7122 0 C 0.035 3662.7034 -7 R 0.010
oo.4691 -9 C 0.284 3681.5482 15 C 0.329 3662.2431 51 H 0.008

0.054 3681.1245 5 D 0.006 3662.1087 -25 H 0.019
J69b..727 0.024 3681.0730 0.006 3661.8892 -16 H 0.117
jb$9.I-48 -14 D 0.155 3681.0135 -6) a 0.016 3661.7760 -3 C 0.017
36Vo.4li6 -4 0 0.010 360.8015 -73 H 0.046 3661.6378 18 D 0.014
,5. 694.s 0.038 3680.7553 -17 0 0.065 3661.4958 0.005

5695.470 20 D 0.015 360.373b -6 C 0.118 3660.7003 -5 C 0.009
jbvb.|a b I 0.016 3679.8679 0.021 3659.9349 -2 C 0.193
.69.79s4 -4 C 0.046 3679.6096 0.016 3659.4020 20 D 0.012
4b94.3bj5u 3 C 0.271 3679.5602 42 D 0.011 3658.7868 0.006
304*jj45 -15 D 0.156 3679.4364 -2 C 1.564 3658.7486 -78 8 0.013
4b9.j9lj 33 8 0.098 3679.2469 0.029 3658.5629 0.031
6.041.i -7 0 0.010 3678.7218 -22 D 0.056 3658.4466 -7 a 0.068

J69.a .o09 -13 C 0.127 3678.6287 25 H 0.187 3657.1483 53 D 0.008
369a.b27. 0.040 3678.4920 0.008 3656.7337 -12 C 0.020
j69.A941 I C 0.076 3677.4376 -10 C 0.616 3656.3034 -6 C 4.060
oyJ.dJ64 0.011 3676.6661 -7 D 0.044 3655.9670 0.017

369A.1011 11 C 0.109 3675.6054 0.021 3655.7581 0 C 0.173
j6V;.49dd 11 C 0.029 3675.5266 0.095 3654.8694 54 D 0.009
. aV&.4596 -14 0 0.133 3675.4828 0.030 3654.8000 74 8 0.034
69A.1600 -7 8 0.038 3674.6967 -4 C 0.311 3654.4292 0.012

369,.047o 6 D 0.011 3678.5873 -7 0 0.035 3654.3210 17 C 0.099
4(291.b974 0.053 3674.3471 -4 C 0.020 3653.9203 0.021
h691.4597 0.158 3674.2683 -11 C 0.688 3653.8483 -10 a 0.254
3*91.j977 -7 C 0.208 3673.6217 12 a 0.018 3653.6449 -16 U 0.085
691.49b4 -2 S 3.155 3673.0908 0.025 3653.1553 0.006
b9I.06dij -5 C 0.032 3672.6980 0.014 3652.9117 -9 C 0.143

3690.9104 -1 C 0.082 3672.5942 0.021 3652.7015 0.021
369u.314 -2 C 0.267 3672.4854 -6 D 0.032 3652.5743 93 D 0.007
jo9u.56t -18 0 0.121 3672.2521 -25 8 0.020 3651.9213 0.026
3690.Jllo -7 C 0.272 3672.0945 5 8 0.058 3651.6208 0.058
A690.07o -4 0 0.009 3671.9276 0.059 3651.5474 9 S 0.221
j4*6.V0b7 -23 C 0.048 3671.0439 0.010 3651.3657 2 C 2.468
ibsi.J490 10 D 0.009 3670.8025 0.482 3650.8434 0.180
jbdv.i7A* 0.100 3670.5094 0.129 3650.6363 -1 S 2.757
38d.005 -7 C 0.037 3670.3604 -6 D 0.025 3649.7219 0.009
s64.7o47 0.024 3669.9432 -I C 0.3J8 3649.2762 -65 S 3.857
J.ibt.6540 -20 D 0.107 3668.8902 0.039 3649.1893 0.040

4 i
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saUvIbda AI C-&, DZUUOBINCE IN 1O*Cl-', NTUIUSIl In (0o3-Ul)-'

AimusJiSia U0I7 CC ZVI 1A1E Issa D111 CD INS UAVIUDUIIU up# Co I3S

3648. Y1 0.010 3629.6473 65 2.341 3608.7049 0.007
364.6671 -10 C 0.147 3629.2775 -35 0 0.107 3608.5834 0.005
4664.5,76 0.016 3629.1762 0.050 3606.0766 -34 D 0.057

3646.4786 0.022 3628.6979 -3 C 0o.21 3608.0434 -13 C 0.050
3647.9910 D 0.010 3b26.3508 32 S 2.369 3607.0971 17 3 0.009
3647.P11 0.111 3627.9656 -26 0 0.113 3607.4218 11 C 0.207
jo47.5$26 -S S 2.436 3626.6011 -38 4 0.052 3607.2623 -5 C 0.799
3647.13o1 -5 S 2.055 3626.6298 -32 D 0.114 3606.9934 -2 C 1.639
.4o.g.*67 0.032 3626.2060 -2 C 0.704 3606.4450 -40 0 0.070
3*64b.6.s7 -1 C 0.906 3625.3940 -41 8 0.027 3605.9647 I a 0.016
J646.159J 83 D 0.015 3625.2727 -23 0 0.118 3605.9064 -16 8 0.014
j.s .v31d -3 C 0.092 3625.1802 9 C 0.046 3605.7226 26 0 0.006
4S60."70 -5 C 0.173 3625.1276 2 C 0.066 3605.6798 0.009
3645.20J4 56 D 0M015 3624.2258 -50 R 0.027 3605.6272 12 D 0.008
.64.4iJ. 4 63 D 0.021 3624.1239 -3 C 0.017 3605.3831 3 C 0.011
J644.09d3 -13 u 0.061 3623.8925 -25 o 0.108 3605.2549 -3 C 0.059
3644.;ijj -6 C 0.053 3623.2030 0 C 0.053 3604.7933 -27 0 0.083
364J.41iO 60 D 0.023 3623.1665 9 C 0.084 3604.5977 17 D 0.006
J. .U451 -3 C 0.072 3622.4893 -37 0 0.103 3604.4450 0 D 0.007
3644.6549 0.013 3621.3457 0.018 3603.9275 0.011
.360.. 164 2 C 0.426 3621.1810 6 C 0.86 3603.4513 33 0 0.008
.a46.2O980 0 C 0.010 3621.0665 -25 0 0.093 3603.3618 0.017
A64.303 13 D 0.028 3619.9159 -5 C 0.062 3603.2412 -S 0 0.010
3641.7780 -6 C 0.310 3619.6176 54 S 2.407 3603.1166 -26 D 0.092
.841.b431 4 C 0.021 3618.1873 3 C 0.176 3603.0248 -10 C 0.219
.S#Io.. Uj 9 D 0.035 3618.1517 -33 D 0.064 3602.4905 2 C 0.170
364U.3404 0 H 0.038 3618.0066 1 C 0.293 3602.3538 3 C 0.087
360.US.&9 -11 D 0.041 3617.6506 -10 3 2.219' 3602.2781 21 D 0.008
J639.9344 6 C 0.076 3617.2943 59 8 0.060 3602.0180 0 0 0.009
4J40.V526 6 D 0.060 3616.8316 -19 U 0.023 3601.4216 -36 0 0.103
4636.1146 0.020 3616.6615 -35 0 0.048 3601.0761 -19 D 0.013
.dn"..ui6t4 0 c 0.343 3616.0055 0.018 3601.0265 -3 C 0.424

3637.04*5 -5 D 0.056 3615.9361 24 C 0.014 3600.9560 5 C 0.356
j637.0046 0.030 3615.8167 1 C 0.127 3600.7606 11 C 0.039
J6Jo.67jc -18 D 0.063 3615.6463 -6 C 0.023 3600.2051 0 C 0.025
.36J6.5639 0.020 3615.5777 0.029 3599.9952 -6 C 0.136
3636.3544 12 H 0.016 3615.3294 6 C 0.032 3599.8481 0.037
j,3*.17 -25 C 0.130 3615.2363 -2 C 0.286 3599.7412 0.036
J635.9740 -6 U 0.126 3615.1500 -30 0 0.029 3599.7026 -36 D 0.106
eib..979 -22 U 0.049 3614.7028 5 C 0.394 3599.5202 0 C 0.064
idjS.lV7 -13 0 0.070 3614.5102 2 C 1.180 3599.3922 2 C 0.092
.4J:.*I174 7 C 0.016 3616.3789 -12 C 0.017 3599.0571 -1 C 0.172
4635.0244 0.06 3614.3013 5 C 0.067 3598.9763 -3 C 0.029
s634.96.U 3 C 0.019 3613.7635 -22 5 0.036 3598.9093 -7 C 0.028
4634.J012 -18 D 0.076 3613.6153 -27 D 0.009 3598.6030 -5 C 0.260
.aji..64.S4 -3 C 1.926 3613.0568 -1 C 0.257 3598.1834 0.016
a633.4500 29 N 0.030 3612.9320 0.032 3598.1352 -6 C 0.324
.*e.a.060i -17 0 0.090 3612.5622 -6 S 2.307 3597.9626 -36 0 0.111
3632.706 16 H 0.083 3612.0231 -3 C 0.093 3597.9063 0.029
6J,.,47b -5 C 0.069 3611.2756 -24 0 0.020 3597.3503 13 0 0.016

.63i.1449 33 R 0.016 3611.1946 -16 0 0.005 3597.1777 -15 0 0.014
46A1.8347 -33 D 0.095 3610.6106 -6 H 0.225 3597.0758 -29 U 0.109
.j630.974! -101 a 0.021 3610.3597 -35 H 0.076 3596.9020 -10 0 0.009
eJo.63j09 & C 0.262 3610.1702 9 C 0.019 3596.2376 -1 C 0.502
3630.7666 3 C 0.135 3609.9731 -13 H 0.027 3596.2010 -60 0 0.113
ao30.5677 -33 0 0.104 3609.7687 0.013 3596.0591 1 0 0.009
.63u.iUSPJ 0.011 3609.6859 -31 D 0.039 3595.5519 -9 C 0.010
*jiDo. 1480 -9 C 0.062 *609.3397 6 C 1.653 3595.4818 -11 C 0.095
464b.9044 6 C 0.249 3609.2350 15 S 2.319 3595.3261 -2 C 1.952
J649.6363 -56 S .07C 3608.9495 45 D 0.009 3594.7439 -1 0 0.016

-, . . -
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AVi~bUabhd IN CH-', DIFISNUNCE IN 1O- 4 CM-, INUTMSITI IN (TOD-H)-l

NagIEUanku uIan Cc lI VIgZIUUB3 DIFl CD 191 UAIIUOHNDB DIlF CD INT

3594.41 -48 D 0.102 3580.0942 -5 C 0.562 3563.7079 -11 D 0.011
J5 4 41 H 0.031 3580.0654 0 C 0.197 3563.5891 -10 C 0.337
3594.)167 -13 D 0.012 3579.3462 11 C 0.147 3562.8159 D 0.011
j594.148b 11 H 0.016 3578.6620 0.016 3562.7209 -11 D 0.009
s593. 07j4 -10 C 0.051 3578.4976 0.016 3562.4036 -13 C 0.018
3593.4056 -14 D 0.010 3578.0149 6 C 0.013 3562.3203 0 C 0.449
s59..1975 -3 C 1.381 3577.9042 -10 a 0.011 3561.9337 -13 D 0.009
3594.b1uo -42 D 0.099 3577.3632 -28 D 0.040 3561.24e5 8 C 0.048
j594.0449 -11 D 0.013 3577.2125 -6 C 0.155 3561.1638 2 C 0.040
359i.6050 1 C 0.033 3576.8506 -3 C 0.141 3560.9139 -1 D 0.009
sb91.447a -14 D 0.011 3576.7305 0.013 3560.6421 D 0.009
359U.d617 -13 C 0.012 3576.3608 -22 D 0.005 3560.1327 -2 C 1.322
j59v.78jS -35 0 0.096 3575.7729 -31 u 0.019 3559.7374 3 C 0.024
3.90.6642 2 D 0.007 3575.3545 -25 D 0.033 3559.6699 0.018
js90.6z53 -27 H 0.073 3575.0495 -6 C 0.073 3559.1150 0 C 0.073
690.43jub -6 C 0.224 3574.7986 -18 R 0.127 3559.0827 -3 D 0.009
4590.30o7 0.019 3574.4871 0 C 0.153 3558.4437 D 0.007
359u. 366 -16 C 0.056 3573.9220 -20 D 0.008 3558.3816 0.040
i69U.lb03 0.050 3573.8842 -46 H 0.037 3558.3236 -14 D 0.009
359v.079i 18 H 0.010 3573.6562 0 C 0.035 3557.9983 -4 C 0.029
Jb9u.QjII -12 D 0.007 3573.3239 -11 D 0.027 3557.8526 0.011
J51!.0945 0.005 3573.1276 1 C 0.116 3557.5518 -4 C 0.013
.sbto.741 -2 C 0.069 3573.0876 -14 D 0.008 3557.2297 -3 0 0.011
J509.590U -15 C 0.030 3572.9493 -3 C 0.007 3557.1297 -2 C 0.093
jbba..795 0.009 3572.7480 -9 C 0.018 3556.4875 -15 0 0.009
iso5.542 -8 D C.009 3572.2708 -22 0 0.006 3556.2211 D 0.009
Jzd9.iJ49 -17 H 0.018 3572.2127 -12 4 0.059 3555.3518 D 0.007
3549.0237 0.030 3571.4173 -7 D 0.008 3555.2096 0.015
j dM.9jJ4 -38 D 0.087 3571.2678 -22 D 0.024 3554.9147 0.024
356*.7504 3 S 2.443 3570.5399 -5 C 0.539 3554.8859 0.025
j58d.72ub 2 C 1.333 3570.3175 0.024 3554.7796 -2 C 0.036
j5oo.5i34 -24 D 0.013 3570.2486 26 H 0.212 3554.7189 -83 H 0.010
aSdu.5471 -2 C 1.458 3570.1722 0.070 3554.6307 -13 D 0.010

35d8.3770 0.149 3569.7238 -12 D 0.011 3554.4460 15 C 0.008
i587.974i -12 C 0.037 3569.3612 0.007 3554.0635 0.017
35d7.824U -20 D 0.007 3569.1911 1 D 0.021 3553.9473 0.028
.&07.7779 -13 C 0.480 3568.9065 5 D 0.009 3553.8804 7 C 0.228
3587.46*4 -1 C 0.044 3568.7977 -8 C 0.130 3553.8204 0.008
j587.4519 61 C? 0.010 3568.6781 0.041 3553.7378 -3 C 0.696
3507.101 -1 C 0.119 3568.2899 1 S 2.662 3553.4397 0 H 0.034
J587.0609 -41 D 0.073 3568.0841 5 C 0.042 3552.8060 -11 C 0.055
J58b.9550 -1 C 0.861 3567.9228 4 S 2.477 3552.7547 -3 D 0.010
35*6.60J6 0 C 0.431 3567.1948 -62 H 0.064 3552.4083 -14 C 0.029
J3bb.6540 0.068 3567.0898 8 D 0.015 3552.2269 -10 C 0.483
4565.oldb 0.016 3566.7519 -9 S 2.326 3552.1081 2 C 0.379
Ji85.293J 0.018 3566.5332 -5 C 0.516 3551.8579 3 C 0.124
.Sa!).i478 0 C 0.216 3566.3306 0 C 0.390 3551.7328 0.008
sbdb.165 -42 D 0.067 3566.2687 -3 D 0.007 3551.5315 0.010
358J.710 2 C 0.086 3566.0805 0 C 0.847 3550.8552 -18 D 0.006
J.bd.6031 -4 C 0.153 3566.0061 11 C 0.078 3550.7523 -40 8 0.029
J5o3.J7bo 9 C 0.025 3565.6715 -12 C 1.733 3550.4114 -10 C 0.092
JbdJ.2497 -33 D 0.06C 3565.4602 -18 D 0.010 3550.2244 0.040
jib 3.7169 2 C 0.054 3565.0161 -14 H 0.194 3549.6635 0.060

* ibd.jo9 4 C 0.110 3564.9649 29 D 0.015 3549.6366 -36 H 0.191
s. Su .159 6 H 0.010 3564.6891 -9 C 0.220 3548.9362 -18 D 0.007
Ss5dl.o7U 0.011 3564.5821 61 8 0.079 3548.5196 8 C 0.036
3561.501 -11 H 0.011 3564.5058 -12 D 0.008 3548.3917 0 C 0.172
i3681.Us91 -39 0 0.052 3564.0612 5 C 0.056 3548.3589 16 C 0.010
ibbI.1205 4 C 0.091 3564.0178 0.026 3547.6167 0.006
3J61.ql4u 4 C 0.037 3563.9668 5 C 0.049 3547.1577 -1 C 1.343
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3546.0979 3 S 2.362 3527.0081 -5 C 0.208 3505.5552 2 C 0.165
J546.74J7 0.179 3526.6154 0.025 3504.9767 0.006
3546.1156 0.006 3526.5685 0.020 3504o7497 -5 C 0.136
J545.99J9 -1 C 0.036 3526.3927 S C 0.096 3504.658 -11 C 0.015
4545.057 -4 U 0.163 3526.3096 15 3 0.119 3506.3485 17 C 0.013
3545.5505 -12 C 0.597 3525.8422 0.016 3504.1650 -8 C 1.369
3545.5055 0.024 3525.6389 0 C 1.85 3503.8211 0.007
3645.24J8 -6 C 1.800 3524.9006 0.009 3503.5009 0.015
3545.0376 -ii C 0.715 3524.8362 4 C 0.373 3503.276 2 C 6.15
.S54.9447 0.016 3524.5605 5 H 0.067 3503. 1082 0.035
J544.6352 -13 N 0.058 3526.1021 2 C 1.278 3503.0757 0.133
J3144.66st 0.009 3523.9720 -10 C 0.487 3502.8750 0 C 0.960
3544. 16, I -2 C 0.113 3523.1415 6 C 1.441 3502.4097 7 C 1.039
364i.7189 0 C 0.016 3522.8215 0.062 3502.2277 -7 C 0.021
3564.659i -2 C 0.323 3522.7768 -5 C 0.016 3501.8250 -5 C 0.351
454j.5957 -16 C 0.086 3522.7413 5 C 0.195 3501.7274 1I 0.056
3543.0197 2 C 0.036 3522.5716 0.016 3501.5679 0 C 0.774
35i6.69.48 11 C 0.087 3522.2266 5 C 0.050 3501.5141 0.009
354,.706 -3 C 0.055 3521.2904 2 C 0.038 3501.8629 2 C 0.032
J54i.6.s60 0.018 3521.1153 0 C 0.030 3501.4078 68 a 0.018
3541.0671 0.00 3520.9647 0.020 3501.2265 0 C 0.028
3540.9567 0.006 3519.8478 -6 C 0.047 3501.0626 -2 C 0.186
J.40.0635 0.011 3519.0332 10 C 0.012 3500.0734 7 C 0.013
*541.709 0.015 3518.9929 8 C 0.165 3500.6776 0.016
J.AfW.6776 11 C 0.017 3517.6755 -6 m 0.019 3500.3197 2 a 0.140
3540.17.07 10 C 0.023 3517.496 -6 C 0.363 3499.7663 -5 C 0.580
,..$U. 00.016 3517.4270 5 C 0.123 3499.5593 7 a 0.012
JS539.b¥O 25 H 0.006 3517.3205 0.031 3498.6013 -9 C 0.011
35J 9.4l7 3 C 0.131 3517.1873 0.011 3497.9845 0.052
530..061 0.029 3516.1236 -36 H 0.012 3496.6227 -21 C 0.251
sJo.78J -3 C 0.021 3514.6230 -14 N 0.029 3696.3821 0.039
3sid.7155 0.008 3514.5363 0.012 3496.2792 0.008
53UJ.3490 0.063 3514.4022 0.040 3495.7847 -5 8 0.008

3537.7 SJ 0.043 3514.3188 0.014 3495.1776 2 C 0.163
J237. 1966 0 a 0.091 3514.1652 2 C 0.008 3494.9293 0.021
3531.1664 -65 C? 0.050 3514.0451 -6 C 0.035 3494.2625 0.015
3536.143 43 3 0.015 3513.8325 1 C 0.020 3494.1607 0.006
35i6..5164 -5 C 0.562 3513.5357 0.009 3493.6872 0.020
353o.2665 3 C 1.034 3513.1651 -4 a 0.091 3493.4378 -3 C 0.029
.b36. 156 9 C 0.061 3513.0718 6 C 0.037 3492.6682 0.006

.0 35.3159 0.007 3512.6112 10 C 0.010 3491.9598 0.020
353J.4590 0.030 3512.4635 0.021 3491.8956 2.C 0.093

0.364 0.013 3513.3766 0.005 3491.7994 0.021
4531.6770 0.014 3512.0832 -13 C 0.017 3491.7367 0.009
JS31.J756 0 C 0.349 3511.5944 2 C 0.098 3691.1015 -2 C 0.106
3JA.4420 0.000 3511.4293 0.015 3491.0089 -9 C 0.336
J5$l.io365 0.000 3511.3874 67 a 0.009 3490.5549 -2 C 0.007
J540.7595 -6 C 0.15 3510.6532 I C 0.273 3490.0221 0.013
353..074 6 C 0.015 3510.5012 12 C 0.017 3669.5737 -8 U 0.109
•Jb5i.,4;1 U -7 C 0.166 3509.5594 -5 C 0.405 3489.3535 0.010
J549.0555 -9 C 0.470 3509.4214 -2 C 1.291 3489.0834 0.016
4. 0.0641 0.184 3509.0461 -53 5 0.026 3468.8438 1 a 0.033
J52. 1199 -6 C 0.120 3508.8355 -8 C 0.129 348.3498 -6 C 0.043
J547.9705 0 C 0.057 3506.6730 0.010 3408.3210 4 C 0.106
J57.4is5 0.026 3506.3800 0.021 3488. 1266 0.011
J5i?7.641 0.016 3507.6322 -8 3 0.176 3488.0210 -12 C 0.312
J521.5675 0.051 3506.7028 3 C 0.014 3487.8415 54 3 0.026
2J57.4.O 5 C 0.650 3506.0790 5 C 0*009 3406.6870 0.036
3527.134 0.016 3505.62 9 C 0.041 36.5913 -41 1 0.18
3.W7.0300 -16 C 0.316 3505.5977 0.017 3666.6700 0 C 0.025



11-9

A&l&Ugbb6 In Cm-, DIzEEZuCE IN 1-4CI-'. INTENSITY II N (TOll-51-2

dA6MUMBDL 9xFF CE 132 1A131O51ER DIPF CD Ill UAVlBNUZI DIFF CD INT

3485.7406 0 C 0.624 3462.9843 -15 H 0.079 3443.5096 -74 U 0.076
j48b.1574 -76 a 0.010 3462.9381 0.034 3443.2037 2 C 0.043
3485.0304 7 C 0.010 3462.8142 -6 C 0.167 3443.1026 1 C 0.381
3464.131! 3 C 0.314 3462.5904 -9 C 0.094 3442.7793 -31 C 0.011
34d4.0116 0.013 3462.5241 0.017 3442.6408 0.008
3483.4514 0.018 3462.2952 22 H 0.035 3442.5035 2 C 0.221
i48i.73d5 0.015 3461.7766 0.017 3442.1752 -19 C 0.010
346i.4dJ9 -7 C 1.015 3461.6983 -7 C 0.161 3442.0781 12 C 0.044
3484.4463 -7 C 0.336 3461.6473 0.015 3441.8730 0.009
34di.,64 10 C 0.011 3461.5556 -10 C 0.013 3440.5236 0.016
3481.5142 0.033 3461.3431 -12 C 0.039 3440.1697 -19 C 0.006
3461.46j0 -39 8 0.108 3460.7731 0.014 3439.8020 0.019
.3461.1459 0 R 0.086 3460.7169 0.019 3439.7644 44 B 0.120
4480.dd66 5 C 0.234 346Q.5943 -3 C 0.739 3438.9859 0.011
3460.756o -16 C 0.044 3660.4085 -6 C 0.676 3438.9508 0.012
3488.65J7 -6 C 0.064 3460.2134 0.011 3438.6897 0.019
3480.5947 -11 C 0.890 3460.0158 0.018 3430.6417 9 C 0.410
3481.47i4 63 H 0.098 3459.7269 -2 H 0.114 3438.5837 0.136
3480.39i4 1 C 0.761 3458.9314 0.017 3438.4485 16 C 0.392
.ik#a.,191 -14 C 0.022 3458.7607 2 C 0.529 3438.2204 -46 U 0.085
3679.7064 0.023 3458.5949 -6 C 0.185 3438.1898 -5 C 0.014
jl97.es1 6 C 0.011 3458.5443 -11 C 0.686 3437.7703 3 a 0.228
347v.3700 -6 C 0.230 3458.1357 -21 1i 0.026 3437.7372 0.021
447d.6956 0.038 3457.5027 0.006 3437.4789 26 C 0.263
3470.1936 0.007 3457.3762 0.006 3437.4370 0.087
j476.3469 0.005 3457.2496 -6 H 0.090 3437.4014 6 C 0.009
4475.76 -28 H 0.018 3456.7533 33 8 0.018 3437.1099 -17 H 0.033
"s76.U46 6 C 0.109 3456.2543 0 C 0.442 3436.9386 -123 8 0.009
3476.9a44 105 H 0.060 3455.7809 -2 C 0.029 3436.8248 0.011
j*74.7385 8 C 0.463 3655.6971 0.013 3436.4483 83 8 0.428
J474.14o 6 H 0.016 3453.6679 0.011 3436.2919 11 C 0.459
j47J. 6ds -11 C 0.019 3453.1281 -19 B 0.185 3435.9793 -17 C 0.144
J47s.466 0.015 3452.3570 -29 H 0.026 3435.8717 -6 H 0.068
J47.sbou 0 H 0.009 3451.9627 0.008 3435.7554 0.018
347. 1 5j. 0.007 3451.2368 0.012 3435.6935 0.011
j471.94bao 0.014 3450.8855 0.005 3435.5584 34 U 0.023
$471.7o4i -3 C 0.154 3450.1909 0.013 3434.0525 0.015
J471.7049 -8 C 0.015 3449.9395 -2 H 0.052 3432.8306 3 C 0.045
J474.62AO 0.016 349.7807 0.010 3432.1302 0.011
3470.56.6 -9 C 0.156 3469.5681 0.012 3431.0996 0.007
s*70.3410 0 C 0.049 3449.3773 20 H 0.009 3431.0646 0 C 0.063
j67U.,gb1 6 H 0.010 3449.1309 0.008 3430.8908 0.005
J46vb.Jk9 45 H 0.015 3448.9421 0.008 3430.8439 16 C 0.006
346.o677 0.012 3448.7423 0.011 3430.7144 50 U 0.009
J466.7o6b 0.015 3448.6989 16 C 0.122 3430.2316 0.009
J6d6.5581 -6 C 0.010 348.4008 4 C 0.087 3429.5812 0.011
j467.6757 0.012 348.3637 28 H 0.026 3428.5963 -60 H 0.013
J467.57s1 0.009 3448.2330 -37 H 0.010 3428.0792 0.012
j6o7.4969 18 C 0.005 3447.9878 8 H 0.016 3427.9172 0 C 0.054
J467.16bO -33 C? 0.051 3447.6145 0.009 3426.8485 0.056

4666.6951 4 C 0.238 3447.2361 -12 C 0.388 3426.7922 -38 a 0.164
J400.664. 0.008 3447.1642 0.016 3426.5620 -35 H 0.012
.s0bb. i10J 6 C 0.030 3447.1340 0.023 3426.1866 -17 8 0.145
4465.98 -31 B 0.085 3447.0774 3 C 0.129 3425.0169 -5 H 0.044
J65.O1460 0.109 3446.9416 2 C 0.171 3424.7243 0.009
j46b.#146 0.020 3446.8847 1 C 0.126 3424.3059 1 H 0.014
s464.7416 0.010 3445.8354 0.008 3424.0872 5 C 0.034
464.66b84 3 C 0.297 3665.2200 3 C 0.061 3424.0323 -15 8 0.010

4666.b190 0.014 3445.1581 4 C 0.193 3423.5548 3 B 0.058
ja64.4607 4 C 0.100 3443.5415 0.028 3623.2784 7 C 0.149

I
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342a.6446 -4 C 0.054 3396.029 -60 U 0.059 337.00200 0.018
3423.1156 -0 C 0.287 3390.5129 -3 C 0.015 3373.9316 0.111
*42.6b5 -19 U 0.024 3396.1450 10 1 0.072 3373.67CR 2 3 0.159
342a.3607 -2 C 0.024 3397.2137 6 C 0.240 3373.3509 0.005
Al ".,3A4 -5 C 0.101 3396.6542 -37 U 0.016 3372.8267 -6 2 0.062
3421.7394 6 C 0.101 3396.1727 -11 C 0.015 3371.6996 -2 1 0.026
j44(.9547 -4 N 0.055 3395.8575 0.010 3371.1670 -12 1 0.019
3440.5387 0.058 3395.3191 0.011 3371.0213 -3 5 0.200
342(.4981 0 C 0.317 3393.6094 -7 3 0.326 3370.9019 -1 U 0.156
341909503 0 C 0.10i 3393.5281 -7 R 0.064 3370.2678 5 5 0.053
3 19.4616 -1 C 0.07 3393.6743 9.010 3369.954 -31 1 0.010
3419. 1004 54 8 0.011 3393.2154 753 0.064 3369.7524 -43 3 0.006
3419. IJ35 0.006 3393.0065 -55 1 0.223 3369.1527 -16 C 0.014
3419.0496 0.018 3392.9415 -1 C 0.168 3369.1221 2 I 0.026
3418.776,d 0.006 3392.7258 3 C 0.060 3366.8206 15 C 0.060
J416.4557 0 C 0.017 3392.6776 111 a 0.012 3368.5267 -16 1 0.169
417.854 0.010 3392.5069 -1 C 0.069 3368.4696 0.009

3417.7497 06011 3392.4256 5 C 0.014 3366.296 -5 5 0.170
.417.4263 0.010 3391.7496 0.014 3367.8145 -20 n 0.043
3416.1588 -26 R 0.405 3391.7127 -119 a 0.009 3367.6430 3 C 0.106
3415.666 0.100 3391.5703 -11 C 0.065 3367.5194 3 C 0.017
4415.5697 0.007 3391.5132 0.014 3366.5357 -6 C 0.011
J41b. 3e5 -43 1 0.370 3391.4243 3 H 0.213 3366.3769 -74 3 0.010
3414.9725 3 R 0.050 3391.3393 -106 3 0.070 3365.7365 -7 C 0.056
3616.4690 0.006 3391.2662 -6 1 0.016 3365.2794 -17 8 0.009
4414.0304 0.102 3391.0742 60 a 0.071 3364.9036 -16 C 0.014
J413.9900 -15 a 0.299 3391.0473 0.071 3364.8272 -5 C 0.036
3413.9016 -18 H 0.311 3390.1337 -3 8 0.165 3364.7467 0.006
J413.6518 0.145 3387.6205 18 0.009 3361.7010 -43 N 0.030
3413.5669 0.120 3387.3711 -2 8 0.098 3366.3464 -7 C 0.019
j413.5354 -127 v 0.070 3385.9960 0.011 3366.2463 2 C 0.010
J.413.0675 1 C 0.030 3385.7101 3 C 0.042 3363.4902 -17 U 0.008
3612.4733 33 B 0.014 3385.6765 119 N 0.053 3362.9305 -26 C 0.006
4411.0546 -12 3 0.209 3385.6015 -5 C 0.042 3362.2827 -5 C 0.080
3410.6076 -9 8 0.032 3385.4657 3 a 0.025 3361.6725 0 C 0.143
j410.5757 20 8 0.011 3386.4900 -70 I 0.006 3361.2077 0.022
3610.2063 7 8 0.068 338.3668 -2 C 0.109 3361.1773 0.071
3409.2 01j 0.009 3364.1135 1 1 0.196 3360.6805 0.007
j40b.S514 -5 C 0.009 3383.1507 0.008 3360.176 1 C 0.016
J406.1446 0.016 3363.0762 6 C 0.030 3359.7996 -261 0.117
3400.0379 0.016 3362.9092 0.020 3359.5196 -1 C 0.056
3404.6750 11 C 0.028 3382.4746 0.165 3359.1532 0.006
4406.527 3 3 0.011 3380.9168 16 a 0.016 3356.4916 0.006
J405.4545 0.006 3380.6678 7 C 0.022 3357.9325 -S 8 0.020
.005.1416 0.009 3360.2606 37 a 0.037 3357.0339 -3 C 0."2
J404.14#3 22 C 0.010 3380.1707 0.035 3356.9063 6 8 0.033
3603.7154 8 C 0.006 3379.6656 6S 3 0.019 3355.8981 0.006
J403.beis1 1 C 0.042 3379.1239 6 C 0.010 3355.6779 23 3 0.020
3603.4280 0.006 3376.9169 0.025 3355.7059 -1 C 0.113
J401o0651 16 C 0.000 3376.4373 -13 C 0.067 3355.6064 15 a 0.079
.401.6 -10 C 0.08 3376.0639 -2 C 0.006 3355.1070 20 C 0.011
4401.0917 -8 C 0.030 3377.5495 -1 C 0.013 3356.5256 -7 3 0.028
3401.0536 2 C 0.112 3377.0309 0.040 3354.2974 -31 3 0.082
400.6502 -13 C 0.035 3375.6194 -13 C 0.006 3353.2839 0.007

J400.5651 -23 N 0.136 3375.4217 0.009 3353.2280 0 C 0.006
.4u.4063 -8 0.06 3375.2866 0.006 3352.9713 35 3 0.009
3399.7528 -2 I 0.327 3375.1862 -17 a 0.07C 3352.6397 -64 5 0.031
J399.5470 0.006 3374.6632 5 C 0.011 3351.6217 -11 5 0.156
3399.4919 -25 a 0.065 3374.3319 -21 1 0.036 3350o6176 0.006
A9.M.9971 13 3 0.037 3376.0981 79 H 0.009 3350.2692 -2 3 0.039
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434o.*746 -31 H 0.021 3325.7189 0.006 3298.4480 0.008
3j*4.446j 13 C 0.021 3325.6637 0.010 3298.1529 -10 a 0.007
334d.4117 0.087 3325.1386 -15 H 0.093 3298.1072 3 C 0.069
jj4ju.Wob~ -30 H 0.141 3324.8659 -12 C 0.011 3297.5037 -4 C 0.028
J347.!8d7 0.007 3324.5395 -17 C 0.032 3297.1360 -15 R 0.020
s4A7.427! 0.038 3324.3844 73 H 0.081 3296.6451 2 U 0.040
"37. J14 66 H 0.112 3324.3388 18 H 0.028 3296.6863 0.007
47..1u 0.030 3326.3037 0.015 3294.8842 -28 H 0.026

Js37. 400 0.011 3324.0061 -5 C 0.007 3294.2518 -7 8 0.006
.iib.7971 -62 8 0.054 3323.3406 0.010 3294.2107 10 C 0.011
3346.0387 17 C 0.007 3323.1581 -30 H 0.019 3294.0588 16 C 0.016
334b.96vb 22 H 0.024 3323.0932 0.007 3293.4284 0.009
3345.*643 0.006 3323.0197 15 C 0.010 3293.3365 -25 H 0.013
3i4.8U77 -7 8 0.032 3322.2828 0.017 3293.0926 -3 C 0.008
46).73,99 -46 H 0.020 3322.2528 28 H 0.020 3292.8213 -9 C 0.018
J.h4j.,966 56 H 0.105 3322.1908 -1 H 0.068 3292.6199 0.012
J345.33b9 0.014 3322.1233 -37 H 0.088 3292.5043 -3 C 0.018
jA.i.3009 -29 S 0.136 3320.8207 5 B 0.064 3291.3574 4 C 0.051
J444.9935 -5 H 0.121 3320.4849 6 R 0.063 3290.3475 0.005
334d.067 0.008 3320.0140 24 H 0.009 3290.2011 8 H 0.060
332.,2940 -6 C 0.023 3318.5088 -11 C 0.006 3288.9193 8 C 0.015
3J61. jsb 6 C 0.024 3317.2799 13 C 0.05 3288.6285 0.005
3340.6323 0.011 3316.0869 0.032 3288.5512 -36 H 0.009
J44u.29yJ 9 C 0.016 3315.8711 -111 H 0.019 3288.6828 6 C 0.019
3340.1j94 -13 C 0.007 3315.0444 0.009 3288.2039 17 H 0.012
J339.bo40 0.010 3314.1045 -6 H 0.032 3288.0982 -58 H 0.022
333v.7615 -5 H 0.010 3313.9270 -22 H 0.013 3287.2464 0.007
". 9Ufa4 6 C 0.007 3313.3936 -5 C 0.016 3286.1696 -6 8 0.007

jj37.136 0.010 3313.2529 -1 C 0.035 3285.8200 -50 H 0.021
j.o.u982 8 C 0.047 3312.0539 -10 C 0.017 3285.7587 -25 H 0.010
J3b.0492 2 C 0.222 3311.5844 44 H 0.008 3285.6724 -35 8 0.038

33.Jb.71I1 -3 C 0.029 3310.8553 -35 H 0.028 3285.0515 0.009
Jj5.vUbl -2 R 0.056 3310.5257 -3 C 0.146 3285.0002 0 U 0.013
434.9856 0.017 3309.3807 18 H 0.070 3284.5737 0.007
333J4.6497 7 C 0.16S 3309.2556 -37 H 0.067 3284.2253 10 C 0.082
.A34.361J 0.030 3309.0098 3 C 0.037 3284.1947 -53 B 0.027
3334.4657 20 H 0.016 3308.9842 108 H 0.014 3286.1272 0.007
3.u6.372b 0.007 3308.8879 6 H 0.013 3283.7627 -6 C 0.050
J33.J3 5 -26 H 0.028 3308.7816 -87 8 0.042 3283.0617 1 C 0.146
.*44.061 -9 8 0.013 3308.6990 2 C 0.047 3282.9735 -18 8 0.028
j43&.6044 0.022 3308.6659 0.015 3282.8341 68 8 0.019
j33&.o779 0.070 3308.3201 7 C 0.014 3281.8153 13 H 0.014
3332.5194 0.015 3308.0774 -5 C 0.041 3281.0207 33 a 0.008
J31.8126 15 H 0.023 3307.1865 3 H 0.017 3280.9850 0.005
J31.7341 0.006 3305.2004 1 H 0.066 3280.6931 18 u 0.037

jJ41.1585 0.007 3305.1391 -109 H 0.027 3280.0739 1 C 0.016
3330.va34 -13 H 0.032 3304.1393 1 H 0.009 3279.3709 -10 R 0.018
s3i.6441 -3 C 0.01 3303.9898 12 3 0.019 3279.2590 6 H 0.006
jjd8.77!)j 0.008 3303.546 -59 8 0.006 3279.0964 6 C 0.068
j34.4251 22 H 0.033 3303.2844 6 C 0.008 3278.5655 12 H 0.038
3s".4b j -27 H 0.022 3303.0730 -21 C 0.008 3277.8246 0.007
3327.5875 -8 C 0.034 3302.2086 -61 H 0.014 3277.7026 9 o 0.032
4J41.4ji8t -16 C 0.0$7 3301.9369 2 R 0.060 3277.6126 -21 8 0.022
3347.0456 0 H 0.085 3301.2152 15 H 0.051 3277.2418 0.010
.i.Ub.790h 7 C 0.016 3300.2143 -4 C 0.020 3276.5108 -3 C 0.068
3.b.4,do 6 C 0.021 3300.1371 3 H 0.013 3276.2206 0 C 0.027

jJol.04J6 11 C 0.032 3299.8669 -23 H 0.011 3275.9304 7 8 0.007
Jj4.0102 67 H 0.016 3299.5255 0.005 3275.4752 -13 H 0.036
J34. 667 0.007 3298.9627 33 B 0.066 3275.2575 2 a 0.036

3j.5.0379 33 B 0.089 3298.7726 -22 H 0.057 3275.1744 -13 C 0.030

S;VE i I
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iWVMUIO5 2 LCe-9, DXUIBICI IN PO'C*Cl- XI3!3STl IM {TOltl)-l

ilAVJW#J"Xa VZIF CC 1i2 ll33lOll DI" C0 1l2 UVATBllDE DIll CO LIt

3J74.6411 0.020 3253.5849 0.005 3230.3346 0.006
J,73.d7b6 0.008 3252.4192 -8 H 0.005 3230.2842 0.030
3&7j.7 7 .0 -3 C 0.061 3251.8880 -5 8 0.027 3229.9006 1 C 0.029
3473.7311 0.007 3251.7863 0.005 3229.8005 0.003
JT.i4.473 3 C 0.020 3251.5812 -I 9 0.027 3229.0001 15 C 0.071
327.6.4035 0.030 3251.5080 0.013 3228.9081 -S9 R 0.003
J,72.0506 0.015 3250.2944 19 8 0.006 3228.4654 0.003
j471.b904 -4 C 0.007 3249.6760 -21 H 0.003 3226.1683 3 a 0.017
3,71.6758 17 H 0.013 3249.4733 0.003 3228.0656 -37 1 0.012
3271.4694 -26 8 0.007 3249.1963 -31 8 0.026 3227.7506 -7 U 0.016
j271.4 7 0.006 3248.9255 0.004 3227.4644 O.045
3471.0717 0.007 3247.3635 12 C 0.038 3226.0666 6 C 0.006
4271.01!8 1 C 0.009 3247.2960 0.011 3225.7059 -4 C 0.012
3470.4269 3 C 0.012 3246.5SS5 0.022 3225.5614 27 5 0.004
J,717.1U7, -64 H 0.005 3245.4024 2 C 0.013 3223.4563 0.003
jjv.0445 36 H 0.017 3244.9427 3 C 0.086 3222.0339 -8 C 0.014
j469.0019 -61 B 0.006 324.6389 6 H 0.007 3221.293S 0.007
326d.4134 0.005 3244.4063 2 C 0.005 3220.7764 0.003
3 i7.o9s 0.003 3244.1743 -4S 8 0.005 3220.4425 0 C 0.020
3467.4645 -3 H 0.034 3243.3657 31 3 0.011 3220.2937 0.013
JA67.375 0.006 3243.2575 -149 V? 0.004 3220.0835 0.003
Jibb.bj6 39 H 0.002 3243.1606 -26 8 0.015 3219.3836 0 C 0.062
id.6.4053 -3 C 0.005 3243.0449 -8 C 0.020 3219.2861 -33 K 0.006
J46b.iujo4 0.015 3242.9530 0.005 3218.9416 0.004
3465.91.10 -12 H 0.041 3242.6966 -8 N 0.011 3218.7596 49 C? 0.011
&.5699 -4 H 0.014 3241.7741 2 C 0.008 3218.7140 0.003

jgo5.i41 0.002 3241.7524 -12 H 0.004 3217.5510 -1 8 0.010
jdb!.0921 2 C 0.022 3241.4235 -31 H 0.025 3217.3934 40 8 0.004
Jg64.3941 64 H 0.006 3240.4923 33 H J.013 3217.3606 -75 8 0.004
.*6j.4903 -15 H 0.018 3240.1765 -35 H 0.004 3216.5226 5 C 0.015
3463.449 0.004 3240.1071 1 C 0.028 3216.3940 0.003
j.d~jt74b -10 C 0.015 3239.60b49 27 H 0.007 3216.2458 10 0 0.009
3264.5o4 -10 R 0.013 3239.2134 0.008 3215.3199 0.006
.4*,4.b171 1 C 0.003 3239.0970 0.002 3215.0870 -26 8 0.002
326..44d2 -3 R 0.007 3236.8766 -18 R 0.004 3214.5616 5 8 0.013
JdbA.0667 -18 H 0.022 3238.3501 0.009 3214.1222 -9 C 0.071
J461."96 2 H 0.033 3238.0262 1 R 0.019 3214.0341 0.011
3 .1.16o -4 H 0.031 3237.7396 64 8 0.030 3213.7502 6 8 0.014
jd.61.01l4 0.010 3237.3426 0.012 3213.6363 0.002
32b6.4d6b -9 C 0.028 3237.0557 18 5 0.011 3213.4069 -9 8 0.017
3z60.1644 0.003 3236.9725 0.011 3213.1505 O.OOS
J.459.70il 0.004 3236.8705 0.004 3212.2469 0.007
3459.5J77 -45 H 0.004 3236.6492 2 C 0.032 3211.6204 0.007
j5.09dv -23 H 0.004 3236.3996 -14 C 0.017 3211.5860 0.003
j4sa.d7ij -3 H 0.030 3236.2108 0.003 3211.5558 0.017
.i ! 0.022 3235.4523 -31 H 0.002 3211.3864 0.004

j4a5.07J4 1 c 0.055 3235.1333 3 H 0.015 3210.8507 -9 a 0.011
ji57.706d -18 H 0.010 3234.6936 30 H 0.003 3210.6778 0.015
sJ51.5544 11 H 0.003 3234.6099 -61 H 0.006 3210.2240 0.004
J457.4!4 -7 C 0.034 3234.3704 13 U 0.021 3210.1126 0.010
j5S7.U7j 7 R 0.008 3233.9902 -62 H 0.013 3209.7461 -4 C 0.060

4,95b.4444 -15 H 0.022 3233.4836 0.005 3208.8070 -1 8 0.054
3,15.UJ7 -16 C 0.124 3233.0192 0 C 0.025 3207.5511 0.007
J455.9908 0.006 3232.8809 0.008 3207.4875 -7 H 0.011
J453.0493 -14 H 0.027 3232.7565 -14 H 0.046 3206.7283 -23 5 0.006
j5d4.6,;t4d -22 B 0.002 3232.2737 -3 C 0.006 3206.6170 0.003
*J54.1483 -1 C 0.077 3231.3313 -17 H 0.018 3206.3337 0.005
jd5a.u75 41 h 0.025 3230.9836 9 c 0.113 3205.7478 -27 i 0.004
.s58.943g 7 H 0.009 3230.5152 47 H 0.016 3204.3327 -6 1 0.010
J5s.e6old -1 8 0.017 3230.4201 -7 C 0.048 3203.7707 -3 I 0.009

- - - - -
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AVUAgj IN ;N-:: DIIP ik;;CB 11 1OCB-ST IT195SITI 19 (TONS-Ii- i
NAV~AOflGIO lily cc INT WAVENUASER alF rip co l 9 VVENOMBBR DIFF CD INT

J,03.4647 -1 C 0.088 3175.2521 a 0.007 3148.1063 0.004
J.40J. 4.652 -3 H 0.011 3175.0746 1 H 0.037 3146-5548 0.004
J402. b 26 8 0.007 317.8263 - 0.003 3145.7945 0.013
J,0;.i0; 12 H 0.052 3172.7837 0.003 3142.4130 0.007
4404.0111 0.018 3172.6940 H? 0.007 3145.1866 0.003
3"u. 0711 0.002 3174.5359 0.003 3142.8637 41 H 0.003
J7ou. %g 0.011 3173.1573 -3 C 0.003 3142.7798 2 C 0.031

12U2. 4 C4 0.006 3172.5923 0.005 3142.1316 0.007
j-91.7i54 1C 0.009 3172.1848 0.004 3140.6286 5 0.016
J199.075 0.002 3170.2332 0.006 3140.2914 M 0.003
1197.4ai -7 C 0.060 3170.0769 0.008 3140.2196 0.009
3196.b457 12 C 0.002 3169.8208 is C 0.005 310.0894 9 A 0.013
j19b.u9jI -5 C 0.018 3169.2729 0.003 3130.0685 a 0.011
3195.6076 35 H 0.008 3167.9098 -9 C 0.006 3140.0439 1 0.003
i9z. li 0.007 3167.5376 28 0.005 310.0195 0.006
3194.660 0.006 3167.2368 0.002 3139.9920 H 0.013
Ji39.4jub -9 11 0.005 3167.0592 0.008 3139.7276 0.002
.19.34g -17 R 0.008 3166.7302 0.007 3139.5240 -10 H 0.003
j1tj.42s9. 0.002 3166.4909 0.022 3139.1139 -37 0.022
31l.i2b6 0.006 3166.2983 0.005 3139.0128 -22 H 0.005
A194.186 1211 0.033 3166.1138 a 0.008 3138.104 -68 H 0.007
199.0145 0.005 3165.4609 0.007 3137.6564 0.007

j191.97iG 3 0.016 3164.901 -18 0.006 3135.3808 0.005
319i.56 53 H 0.006 3162.3684 0.010 3135.0969 14 H 0.073
3189.49jb 1 0.009 3164.0313 -67 H 0.021 3134.6291 0.009
319.1bb 0.002 3169.1654 -1 a 0.007 3134.7984 0.007
.lwu.sjI9 30 H 0.059 3162.01298 0.009 3133.5694 0.010
.08.1710 0.006 3162.0841 0.005 3133.0685 -15 C 0.076
18t.211 -17 H 0.009 3160.9985 -15 H 0.003 3132.1598 - H 0.002
.S1.1316 -35 H 0.003 3159.3446 -19 N 0.005 3131.7364 m 0.019
ad1.do09 9 H 0.011 3159.0002 030 H 0.003 3131.4006 6 a 0.008

3iS7.!55j 46 H 0.027 3158.5222 0.004 3131.3825 1 a 0.017
iteb. i11 0.005 3158.1262 5 0.006 3131.3493 16 8 0.033
i18o.407 -38 * 0.006 3157.6955 R 0.005 3131.2626 0.004
j186.309 -13 0.005 3157.5762 0.007 3131.2430 -1 0.012
3185.4550 0 c 0.029 3157.5506 0.003 3131.2061 -2 0 0.007
A105. 090 0.009 3157.5143 6 0.006 3131.172 -2 C 0.01
J385.1404 0.007 3156.6926 -35 1 0.01 3130.3971 0.009
J18 .8b0 3 c 0.010 3156.3282 0.004 3129.9230 0.007
4184.596 4 0.006 3155.6182 0.005 3129.5991 0.018
Al848.9 -8 H 0.006 3155.301 6 I 0.004 3128.5591 - C 0.009
jI-i6bo a 0.003 3154.3514 0.002 3128.3102 0.004
318&.9567 87 0.006 3153.2108 0.004 3128.1001 0.003
3i8".9APS 10 H 0.006 3153.1332 -4 0.059 3127.85115 0.002
.i 8l.8191 0.007 3152.7255 0.003 3127.0176 -19 C 0.002
i 1u. 70u 0.003 3152.8242 0.008 3126.9156 13 C 0.014
j1d,.j71 0.002 3152.2611 0.003 3126.7852 -1 C 0.030
3181.674 13 H 0.002 3152.1016 0.005 3126.5701 15 C 0.007
jld1. 5bl -54 H 0.074 3151.3555 9 C 0.007 3126.0016 -11 C 0.011
3i u. 41 4 0.006 3149.8940 0.009 3125.1830 -55 0.005
i177.i7vi -75 H 0.010 3149.5901 0.007 3125.1319 1c 0.025
317v.b b -4 H 0.007 3149.213 N 0.005 3123.0186 0.001
A17 .ii!5v 0.004 3149.2599 9 H 0.028 3124.1970 -11Ba 0.007
J 17o. 11 5, -2 C 0.075 3149.0404 a 0.009 3123.4096 0.004
1177. 4!79 0.020 3148.9954 O.004 3123.3415 0.004
1177.1Uva 0.005 3148.8567 8 0.003 3123.1309 5 C 0.011

I177.Vjva% -14 H 0.005 3148.8234 N 0.010 3123.0672 -10 C 0.004
J170.7J90 0.002 3148.7867 N 0.009 3122.7955 -1 C 0.024
17.0997 18 H 0.067 3148.3508 -20 H 0.039 3122.7643 3 a 0.045
17!.4061 44 H 0.015 3148.2976 0.008 3122.4701 -3 C 0.072
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MAV6USbU IS CU-I, DI11I&3IC1 II 10"CB- I. ZITSITI 1B £?0I8-)-l

&avau3dUNS uZl1 Cc 152 VUAY88UIUI PI CD III UAY3UOBEBB Dill cD iR

a 0.024 3099.5067 0.008 3067.2319 7 1 0.027
312A.36b5 m 0.003 3099.4173 0.003 3067.1630 a 0.039
412, .JJl7 -1 a 0.023 3098.8163 0.005 3067.1325 -95 a 0.015
312A.29g6 I 0.013 3098.6446 0.003 3067.0118 0 C 0.067
4142.,9574 a 0.01 3097.9997 O.OOJ 3066.1096 61 1 0.004
J121.9043 -31 8 0.013 3007.2943 6 9 0.035 3066.2708 0 C 0.009
I2l.:9vj 1 C 0.014 3096.9266 3 C 0.025 3065.6173 -6 c 0.011
314u.9646 7 1 0.030 3096.0536 0.003 3064.5638 -13 3 0.007
J140.690, 0.009 3095.9418 -3 C 0.077 30641897 0.005
3120.1917 0.020 3095.3713 I a 0.028 3064.1037 -6 C 0.093
.11t.75z0 0.003 3095.3513 3 A. 0.028 3062.2828 0.002
Ji11.1817 -4 C 0.015 3095.1793 -1 N 0.050 3061.2292 -9 C 0.009
4116.980.4 0.006 3095.1305 -2 a 0.030 3059.9268 -2 C 0.017
4j118.9j7 -4 C 0.056 3095.1043 2 8 0.020 3059.7230 0.003
3116.1104 6 C 0.038 3095.0596 A 0.030 3059.2590 0.018
3116.61 -21 C 0.011 3091.5477 0 C 0.009 3058.5575 0.005
1lb.0141 -17 C 0.005 3093.8194 -33 H 0.008 3057.9065 0.003
315.0761 -9 C 0.076 3093.7637 0.004 3057.7601 -0 8 0.037
3114.491 3 C 0.018 3093.6893 -1 C 0.015 3057.7257 8 0.038
311.10,93 0.003 3093.5692 -67 H 0.022 3057.6879 a 0.063
j11j.410. 4 8 0.034 3092.8595 76 H 0.008 3057.5982 0.005
1113.5795 0.005 3092.4317 0.006 3057.1466 2 C 0.007
ll.411t -3 8 0.020 3090.4d26 0.005 3056.3561 -8 C 0.091

3113.38d0 -2 8 0.031 30d8.9680 12 8 0.002 3055.6097 -3 C 0.009
Al i.j0e.3 a 0.010 3088.4016 0.006 3054.4803 0.003
311.S,47vas 8 0.018 3088.3184 -12 a 0.004 3054.1938 0.006
.j113.6b15 I 0.031 3087.1915 -6 C 0.024 3051.7677 0.004
311J.14.d 0.008 3086.1333 0.006 3051.7345 -55 a 0.016
JS11i1d.709 0.015 3086.0878 a 0.017 3050.7032 0.003
3114.o70* 0.007 3086.0715 -2 8 0.034 3050.0734 0.003
.114.579 0.011 3086.0303 -2 1 0.058 3049.0448 5 C 0.017
311.5*22 0.005 3085.8935 2 a 0.036 3048.9468 -6 C 0.018
Iia.,til 01 -9 C 0.017 3085.8604 a 0.035 3048.6728 0 C 0.026

J1116.339 4 C 0.007 3085.8322 N 0.058 3048.5515 19 a 0.027
A114.W076 10 C 0.012 3085.6897 0.018 3048.1694 2 U 0.019
3110.5911 -26 C 0.004 3085.5071 0.021 3048.1531 a 0.032
J11g.slu~j 21 c 0.013 3085.3588 0.013 3048.0299 0.017
110!.919d 0.00* 3083.3029 0.003 3047.7246 -117 8 0.011
J10Y.75$ 0 C 0.013 3082.6061 -9 C 0.029 3047.3721 -31 a 0.017
610..477* -4 C 0.006 3082.5561 12 C 0.010 3047.2313 0.005

4G1O.4Jub -8 C 0.015 3082.2522 0.003 3045.6957 0.008
j107.j300 -6 C 0.025 3081.3417 -3 C 0.037 3043.2250 0.003
3107.1499 -12 B 0.032 3080.8639 -98 8 0.004 3042.3358 0.003
jl0b.061oj 0.003 3079.9261 0.005 3042.2670 0.003
J10:.o69 -2 C 0.004 3079.6828 -1 C 0.030 3041.9499 -6 8 0.013
J104.589*9 -1 a 0.03 3079.5290 0 C 0.037 3041.4309 0.007
Ji14.JJb -5 A 0.024 3079.3451 -3 Hi 0.027 3041.2282 -75 U 0.005
310.484l1 3 1 0.02* 3077.9374 -9 C 0.031 3039.3961 50 H 0.008
4t0I0..Osp 8 0.015 3077.4734 2 C 0.006 3038.4981 -6 a 0.025
,104.4040 0.024 3077.0069 0.009 3037.9034 0.003
.1U.i.ulpJ -2 C 0.029 307b.7250 -5 U 0.038 3037.5001 0.00*
3104.7451 0.013 3076.6768 -2 a 0.038 3037.0992 0.006
3106.4b0j0 -18 C 0.008 3076.5693 4 a 0.025 3036.2225 0.007
.04.06,iv 0.003 3076.5493 m 0.036 3036.0693 0.005
.ltl.t?*6 -8 C 0.010 3074.8632 0.003 3036.0024 0.014
.6301.4469 0.006 3071.0*63 0.001 3035.7822 -12 C 0.023
.*101. 155 -4 C 0.067 3069.5157 -5 H 0.025 3034.3953 6 C 0.012
6J181.0414 58 R 0.01* 3068.9345 0.003 3034.2650 7 C 0.04*
309".8000 -7 C 0.019 3067.3001 -7 a 0.067 3034.176* 0.003
309V.5*15 -3 C 0.034 3067.2614 2 8 0.039 3033.5386 0.003
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mAhlbUhbli 3 CU-&, DIFIIBIUCE IN 10-*C , IINS3I1T IN (TORB-)-'

bAVuUUme*k Dirt Cc Zi1 N&VEMUBBi Dirt CO ZI NAVINUBAR DZIr CD INT

30406 0.004 3015.0914 1 0.013 3005.4548 9 C 0.025

3&)31.109 0.011 3015.0508 3 i 0.016 3004.9836 0.002
juJ0.9903 -12 C 0.021 3015.0020 7 a 0.011 3004.7527 0.003
J031.io3 0 C 0.028 3014.9413 3 m 0.007 3004.6868 7 C 0.034
.uj.7j -2 C 0.072 3014.0381 4 8 0.012 3004.1485 8 0.006
J03u.7dob 3 C 0.060 3014.7350 0 B1 0.021 3003.8375 -4 C 0.014
sudv.9327 0.004 3014.7112 -S a 0.033 3002.4748 3 C 0.009
3026.305 6 0.003 3014.618 3 n 0.022 3002.8529 a 0.002
jU2o.,751io 0.026 3014.4886 16 5 0.007 3001.1913 0.004
JO*.d.Jb5 0.005 3014.341 0" 0.010 2999.6080 0.009
i7.7d. 0.010 3013.2760 - 0.006 2999.1578 0.012
30,47.3157 0.002 3013.1703 -17 K 0.012 2999.0605 - 0.009
47.1U71 0.003 3013.0951 -5 C 0.011 2998.9943 2 0.013
JW7o0140 -36 H 0.002 3013.5108 6 m 0.009 2998.9717 0.003
soko.101o 0.003 3013.8068 5 m 0.008 2997.2872 -42 H 0.007
3025.7o0b -8 C 0.029 3013.7235 0 8 0.011 2996.3926 0.003
$025.41 to -1 0.003 3013.7099 -2 N 0.002 2995.2556 7 C 0.016
302).369 -3 H 0.011 3013.5921 1 0.011 2990.7208 0.00
3024.15.96 0.003 3013.5716 -17 C 0.019 2994.469 2 C 0.005
J023. iuO1 0.012 3013.5132 6 0.009 2993.7352 -17 C 0.021
jaj1. l4 0.016 3013.7078 a 0.007 2992.652 -0 H 0.018
J024.6051 0.008 3013.1649 - 0.011 2991.9707 5 C 0.011
aWj.j6 o -17 C 0.012 3013.1269 -2 m 0.009 2991.2553 25 B 0.005

N2.la -15 H 0.020 3013.0780 -I m 0.01 2990.6724 0.003
A#V.s1d. 1 6 H 0.023 3012.9170 8 C 0.006 2969.7151 0.005
j u0. u 9 . 1 0.003 3012-8527 6 x 0.005 2989.6238 0.006
jui16. d,44 1 0.015 3012.7105 H 0.005 2989.5969 -23 H 0.017
r01.4io -5 R 0.023 3012.6174 -12 0.031 2989.0335 0 8 0.020
Jold.5gu 1 0.01 3012.5308 -6 C 0.054 2988.9322 -2 A 0.020
pO Ia. _u -i N 0.026 3012.5036 -N 0.005 2988.7946 0 0.032
sula.j7u -12 8 0.027 3012.3762 -4 C 0.015 2988.6114 -16 C 0.011
J4Id.91a -2 N 0.02 3012.3431 0.003 2988.2875 0.011
4/.1.eu5 I B 0.032 3012.2305 0.022 2988.2393 0.010
J017.o1454 -2 R 0.028 3012.0645 0.015 2988.1905 0.004

ui07. wb7 15 N 0.020 3012.0285 -6 C 0.005 2987.738 -11 R 0.005
iu17.al49 -2 N 0.027 3011.9291 -1N 0.005 2987.5245 0 C 0.033

ju17.76)l 2 N 0.021 3011.8214 -4 B 0.004 2987.0117 0.004
3017.710h m 0.050 3011.7986 - 0.003 2981.2115 -2 C 0.O0

oil.9j806! 9 0.047 3011.5966 m 0.002 2983.3149 0.006
3017.375,d -0 N 0.028 3011.6345 0 N 0.017 29802.526 0.005

0017_4ots 4 0.030 3011.2775 -2 C 0.0C8 2981.3631 0.007
.ifll.161 2 R5 0.027 3011.2300 - 0.003 2981.239 0.003
.ij)7.d1.4 -8 N 0.031 3011.0261 0.009 2981.1706 0.004
3017.1a 0.00 3010.9104 -14 0.007 2981.137 -1C 0.037
s1b. 93bj -9 a 0.025 3010.8825 8 0.007 2980.6755 0.006
401o.73j0 0 N 0.017 3010.6699 N 0.005 2980.3879 7 C 0.022
301U.b4U'4 0 N 0.020 3010.8002 H 0.003 2980.2503 0.008
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